DOCOMENT RESUME 



ED 086 207 



IR 000 056 



AUTHOR 
TITLE 

INSTITUTION 

PUB DATE 
BOTE 

EDRS PRICE 
DESCRIPTORS 



IDENTIFIERS 



ABSTRACT 



Botteiir LeRoy H. 

Report of Computer Selection Study Committee. 

Andrews Univ.r Berrien Springs^ Mich, Computing 

Center, 

13 Dec 73 

305p. 

MF-$0,65 HC-$13,16 

♦Advisory Committees; *Computer Oriented Programs; 
♦Computers; Costs; *Educational Needs; *Higher 
Education ; Time Sharing 

Andrews University; Batch Processing; Berrien 
Springs; Michigan; Xerox Sigma 6 Computer System 



A comput 

studying the computer ne 
Michigan. Major results 
that campus academic and 
one onsite system which 
time-sharing, batch proc 
input/output spooling an 
character batch programs 
recommended on the basis 
vendor support, system g 
including equipment and 
further recommended that 
negotiated with Xerox to 
maintenance service and 
parts storage, upgrading 
memory. Additional studi 
modifying physical plant 
it was recommended that 
(Author/PB) 



er selection comm 
eds of Andrews Un 
of the investigat 

administrative n 
could support ver 
essing, batch mul 
d also be capable 
. Purchase of the 

pf its hardware 
rowth options and 
maintenance, was 

non-standard con 

cover the Univer 
personnel, system 

of the system an 
es of methods of 

facilities were 
the University hi 



ittee was charged with 
iversity in Berrien Springs, 
ion included the findings 
eeds would best be served by 
satile and concurrent 
tiprograming and 
of processing 100,000 
Xerox Sigma 6 system was 
and software capabilities, 
cost. Total monthly cost, 
estimated at $10,500. It was 
tractual arrangenents be 
sity's particular needs for 
s analysis personnel, spare 
d provision of a new stymie 
procuring terminals and of 
noted as being necessary and 
re a computer consultant. 



FILMED FROM BEST AVAILABLE COPY 



REPORT OF COMPUTER SELECTION 
STUDY COMMITTEE 



ERIC 



H 




LeRoy H. Botten 



Andrews University 
Berrien Springs, Michigan 



Computing Center 

Revised: December 13, 1973 



REPORT OF COOTUTER SELECTION 
STUDY COMMITTEE 




LeRoy H. Bo'tten 



U.S. DEPARTMENT OF HEALTH. 
EDUCATION & WELFARE 
NATJIONAL INSTITUTE OF 
EDUCATION 
THIS DOCUMENT HAS BEEN REPRO 
DUCED EXACTLY AS RECEIVED FROW 
THE PERSON OR ORGANIZATION ORIGIN 
ATING IT POINTS OF VIEW OR OPINIONS 
STATED DO NOT NECESSARILY REPRE 
SENTOFFICIALNATIONAL INSTITUTEOF 
EDUCATION POSITION OR POLICY 



Andrews University 
Berrien Springs, Michigan 



Computing Center 

Revised: December 13, 1973 



NOTICE 



This report has been edited to delete proprietary information 
provided by certain vendors. The original report was intended 
only for internal use at Andrews University. 



ii 



SUMMARY 



This report summarizes the results of approximately nine man-months 
of study by the Computer Selection Committee appointed on August 7, 
1972, by President Hammill. A summary of major findings and recom- 
mendations is presented below. Further recommendations and justifi- 
cation are contained in the body of this report. 

FINDINGS 

• Cost factors indicate that total university needs can 
best be served by one computer system serving both 
academic and administrative users. 

• Academic and administrative computing requirements 
include support of versatile timesharing, support of 
concurrent timesharing and batch processing, support 
of batch multiprogr^ming , support of input-output 
spooling , and capability to process 100 ,000 character 
batch programs. 

• The cost of an adequately configured IBM 370/135 is 
prohibitively high regardless of financing method* 

• The cost of commercial timesharing services is sig- 
nificantly higher than similar services provided by an 



on-site computer systexii. 

• The Selection Committee was asked to evaluate several 
plans involving the expansion of the presently installed 
IBM 360/22. Even with the maximum possible system ex- 
pansion of the IBM 360/22, resultant systems fail to pro- 
vide adequate batch or timesharing capabilities. 

• The Xerox Sigma 6 computer system, described in the re- 
port, best meets the needs of Andrews University on the 
basis of demonstrable system hardware and software ca- 
pability, vendor software support, vendor maintenance sup- 
port, vendor conversion support, system growth options, 
financial arrangements, and total cost. 

• Present Computing Center staffing is not adequate to 
meet academic needs. 



RECOMMENDATIONS 



• Xerox should be designated as the vendor to supply com- 
puting equipment and related services required by An- ^ 
drewL University. 

• Negotiations should be initiated with Xerox representa- 
tives to finalize the following: 

a. An installment purchase contract to purchase the 
proposed Sigma 6 computer system (less printer and 
unit record devices) for delivery prior to June 
15, 1973. The anticipated cost (based six per- 
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cent simple interest on the unpaid balance) 
is $5,995 per month. 

b, A lease of the unit record and printer sub- 
systems (card reader, card punch, and printer). 
The anticipated cost is $1,836 per month, 

c, A maintenance contract for purchased equip- 
ment. The anticipated cost is $2,650 per month. 

d, A conversion services contract. Anticipated 
total cost is $1,300, 

e , Ins tallation , conversion , and training schedules , 
In order to answer specific needs of Andrews University, 
certain ,non'=:S.t^_ndard contractural arrangements should be 
negotiaued with Xerox: 

a. Location of nearest maintenance personnel, 
systems analyst personnel, and spare parts 
storage facility . 

b. An agreement to subsequently upgrade the purchased 
portion of the selected system, 

c. An agreement to provide maintenance service on the 
installed system for the duration of the install- 
ment purchase contract at guaranteed rates , 

d. An agreement to provide "new style" memory. 
Standard Xerox contracts for lease, installment purchase, 
and maintenance should be evaluated by a commercial law- 
yer for potential sources of dif f icul ty , Final contracts 
should be reviewed by a commercial lawyer prior to acceptance. 



The contractural arrangements made with Xerox should 
bear the name of General Conference Corporation of 
Seventh-day Adventists rather than Andrews University 
Corporation, If this is not feasible, a non-standard 
agreement should be made with Xerox to permit transfer 
of the system to any other denominational affiliate 
at our discretion , 

A study of optimutn methods of procuring terminals (as 
outlined in Section 5), a plotter, and an optical page 
reader should be conducted as a supplement to the com- 
puter selection study. This study should also isolate 
requirements for disk packs, tapes, and storage facilities 
and optimum methods for procurement. 

A study of required physical plant modifications should 
be instituted as a supplement to the computer selection 
study. At this time it appears as if no structural mod- 
ifications will be necessary. 

Steps should be taken promptly to hire a qualifiea academic 
consultant , 

All Magnetic Card Selectric Typewriter systems on campus 
should be replaced by 27Al-like terminals as soon after 
system installation as practicable. 
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Section 1 
INTRODUCTION 



It is unworthy of excellent men to 
lose hours like slaves in the labor 
of calculation. 

Gottfried Wilhelm Leibniz 



1.1 INTRODUCTION 

Leibniz recognized as early as 1697 that considerable creative power was 
wasted in tedious calculations. Today the computer has relieved such 
burdens in diverse fields, and the exteiision- of human capabilities made 
possible by computing systems has made them a part of everyday life in 
our society. Whether a student will require detailed knowledge of com- 
puter systems as a tool in his professional arsenal or merely a famili- 
arity as part of a liberal education, there are few students who cannot 
benefit from exposure to the use of a digital computer system. In many 
disciplines such experience is an integral part of a quality education. 

The acceptance of a computing system J^y students and faculty is largely 
dependent on ease of use of the system. In evaluating ease of use factors, 
the Selection Committee has found the most significant single factor to be 
provision for timesharing. Timesharing (the use of a computer from remote 
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Section 2 
THE STUDY 



2,1 THE COMITTEE 



On August 7, 1972, a committee was appointed by President Richard 
Hammill to study requirements for academic computing at Andrews 
University. The members of the committee include: 

Charles Clark, Chairman 

John Beach 

LeRoy Botten 

Don Engelkemier 

Dwain Ford 

Wilfred Futcher 

Robert Kingman 

Gordon Madgwick 

Lawrence McNitt 

Joseph Smoot 

A copy of the letter of appointment is included as Appendix B, 
2,2 INITIAL SCOPE OF THE STUDY 

The letter of appointment (Appendix B) charged the committee with 
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four major tasks: 

o Determine the requirements, versus the desires and 
ideas, of the academic departments for both inter- 
active remote terminals and batch processing for in- 
struction and research by faculty and students. 

• Project the work load requirements for both batch and 
terminal processing for the next five years. 

• Evaluate the five alternatives discussed in Charles 
Clark's letter of July 24, 1972, for providing inter- 
active terminal facilities. Charles Clark's letter 
is an enclosure to the letter of appointment (Appen- 
dix B) . Special attention should be given to the 
possibility of expanding the IBM 360/22. 

• Evaluate the advisability of a "Third Party Lease" in 
lieu of a vendor lease or purchase. 

2.3 EXPANDED SCOPE OF THE STUDY 

Although the initial intent of the study was to evaluate academic 
needs, the committee determined that there are several necessary ad- 
juncts to the assigned tasks: 

• Determine business and administrative processing re- 
quirements for the next five years. 

• Investigate software and hardware necessary to imple- 
ment required business and academic processing. 
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o Investigate recent changes in economics of computer 
procurement, and probable future developments, in re- 
lation to the needs of Andrews University, 

o Investigate staffing requirements to support expanded 
academic usage of the computing system. 

• Make a thorough economic analysis of various methods of 
satisfyiiig computing requirements at Andrews University. 

These investigations v^re included in the study. 

2.4 METHODS USED IN CONDUCTING THE STUDY 

2.4.1 Direct Faculty Contacts 

It is the consensus of the committee that the proper procedure for 
defining hardware requirements is to first define the required applica- 
tions, then determine software necessary to implement the applications j 
and finally establish hardware requirements necessary to implement the 
software. Meetings were held with the individual faculties of* most 
departments to obtain, directly, information on required and desired 
applications. The committee evaluation of this information is attached 
as Appendix C. Certain system criteria were also established as a re- 
sult of this information (see Section 2.5). 
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2.4.2 Publications 



Data-Pro 70 , Auerbach Computer Technology Reports , and various other 
trade publications were used to verify and supplement information 
furnished by vendors. Copies of reports for the recommended system 
are attached as Appendix D. 

2.4.3 Vendor Contacts 

Based on software requirements determined by the study, vendors were 
asked to propose a hardware system to implement the required software. 

2.4.4 Initial Rating of Proposals 

Although 22 systems had been initially proposed, all but eight were 
eliminated on the basis of obvious failure to meet established cri- 
teria. The eight remaining systems were evaluated in detail. The 
rating system and results are briefly described in Appendix E. 

2.4.5 Consultation 

The results of the initial rating of the proposals were discussed 
with an outside consultant who concurred largely with those results. 
The consultant has been available on a continuing basis throughout 
the study. 
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2.4.6 Other Studies 

The committee has had access to information derived from studies 
by Philco-Ford, Hope College, and Grand Valley College. These in- 
dependent studies generally validated the findings of the committee. 

2. 4. 7 Reference Accounts 

Liberal use has been made of information provided by reference 
accounts furnished by vendors as well as information furnished by 
users located by other means. Unbiased observations by users have 
been valuable in both discounting and verifying various vendor claims 
for system performance. Reference accounts have been especially use- 
ful in estimating staffing requireiiients • 

2. 4. 8 Economic Stability Analysis 

A. Klein, of the Business and Administration Department j made a study 
of the corporate stability of several vendors of interest. The re- 
sults of his study are attached as Appendix F. 

2^4.9 Benchmark Study 

A request for benchmark study was submitted to each of eight vendors 
as means of further validating and supplementing the evaluation described 
in Section 2, 4, 4, A copy of the request for benchmark study is attached 
as Appendix G, and results are summarized in Section 4« 
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2.4.10 Communications Study 



In order to make a meaningful recommendation for a computing system, 
it is necessary to consider the basic system hardware in relation to 
communications requirements. The communications study includes con- 
sideration of number, type, and placement of remote terminals and 
remote job entry devices on campus or at distant locations; consider- 
ation of CPU to CPU communications (ie. , networks); and consideration 
of methods and costs for data transmission to remote sites. Results 
are summarized in Section 5* 

2.4.11 Demonstration 

Prior to entering contract negotiations a trip to an installation 
similar to that recommended for Andrews University was made. Such a 
trip permitted representatives of Andrews University to talk to 
their counterparts at the visited installation to obtain evaluations 
of the sysstem from their own particular viewpoints. 

2.4.12 Contract Studies 

Prior to entering contract negotiations it is important to review 
standard vendor contracts for the proposed system and study non- 
standard riders which should be requested during negotiations. 
Copies of the standard contracts for the recommended system , and 
Andrews University legal counsel opinion on those contracts, are 

2-6 



attached as Appendix H. As a part of contract negotiations, a thorough 
review of the proposed configuration must be made. 

2.5 CRITERIA AND SPECIFICATIONS 



In order to meet the academic and business computing needs of Andrews 
University as identified by the Study Committee, a satisfactory system 
must meet at least the following criteria: 

• Total monthly cost for system and maintenance must not 
exceed a nominal value of $10,000. 

• The system must support concurrent timesharing and batch 
processing. 

• The system must support demonstrable ANSI COBOL, BASIC, 
ANSI FORTRAN, and load-and-go FORTRAN compilers. 

• The system must support an adequate simulation and model- 
ing language, and an adequate string manipulation language. 

• The system must support adequate statistical and scientific 
subroutine packages. 

• The system must support an adequate text editor and data 
base management system. 

• The system must be available ior delivery prior to June 
15, 1973. 

• The system must support spooling and batch multiprograming. 
In a dedicated batch mode, user core area must be at 
least 100 K bytes (the minimum necessary to execute many 
standard statistical packages). 



• The timesharing capability must include excellent file 
security features. 

• The system must support nine track tapes. 

• The proposed system must be capable of expansion to at 
least 256 K bytes main memory, 200 M bytes disk storage, 
and AO communications ports. 

• The vendor must be able to provide excel/lent maintenance 
support. 

• The system must support existing applications. 

• The internal code must be consistent with current in- 
ternal code standards (ie., 8 bit internal code). 

• The system must include an adequate swapping device* 

• The vendor must present an acceptable conversion plan. 

2.6 DOCUMENTATION AND COMPLETENESS 

Although major recommendations and conclusions of this report are sup- 
ported by documentation in the form of 'appendices , that documentation 
is not exhaustive. In attempting to keep the report concise much of 
the available documentation has been omitted. 

Similarly, recommendations and conclusions are often presented without 
exhaustive justification. 

Every effort has been made to avoid "loose-ends." even though that may 
not always be obvious from this report. The Selection Committee is fully 
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prepared to offer more complete docume.ntarion and discussion as required. 
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typewriter-like terminals) permits each user to feel as if he is using 
a dedicated machine. The conversational nature of timesharing systems 
allows even inexperienced non-technical persons to write simple programs 
with a minimum of exposure to the system. In many cases existing pro- 
grams may be stored by the instructor and used immediately by students. 

Timesharing also offers major advantages to business and administrative 
users. For example, use of timesharing for student and financial re- 
cords, inventory control, and other systems, permits reductions in ex- 
pense for data preparation and major improvements in accessibility of 
information. 

For student and faculty research in the physical sciences, the behav- 
ioral sciences, education, and other disciplines, requirements also 

exist for large scale batch processing. At present, Andrews University 

i 

is purchasing such services from Notre Dame and Whirlpool Corporation. 
Unfortunately, obtaining such outside services involves long delays and 
considerable expense. An increased batch processing capability is also 
required if certain proposed administrative work (NCHFIMS model; trust 
accounting) is to be done. 

Computing should be viewed not only as a tool to relieve drudgery but as 
a new learning resource — one capable of improving both the scope and 
quality of education. ^"^^ 

(1) See Appendix A for more detailed comments on uses of the computer in 
higher education. 
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Section 3 
INITIAL RATING OF PROPOSALS 

3.1 SYSTEMS RATED 

Eight systems were chosen for detailed evaluation, and each major 
vendor of computing machinery is represented except for Control 
Data Corporation (CDC elected not to submit a proposal). In order 
to make meaningful comparisons between systems, the systems rated 
were configured as nearly alike as possible. The systems rated are 
listed below. (The numbers listed represent the number of charac- 
ters of main storage and disk storage respectively) : 

• Burroughs B5500 (256K, 48M) 

• Digital Equipment Corporation DECIOAO (320K, lOOM) 

• Hewlett-Packard HP3000 (131K, 94M) 

• Honeywell Information Systems 430 (131K, 92M) 

• International Business Machines 370/125 (131K, 200M) 

• National Cash Register Century 200 (128K, 90M) 

• Univac 70/46 (262K, 118M) ' i 

• Xerox Data Systems Sigma 6 (192K, lOOM) 



3.2 RATING METHOD 



3.2.1 Summary 



Detailed information provided by vendors was categorized and evaluated 
in detail by the committee. Each area was evaluated on a scale of 
zero (unsatisfactory) to seven (outstanding) and that score multiplied 
by a weighting factor to arrive at point scores. Point scores were 
grouped into five major categories — the major categories were then 
weighted such that their contribution to a total point score is as 
follows : 

• Hardware Capabilities (20%) 

• Growth Potential (15%) 

• Operating System (20%) 

• Languages (20%) 

• Conversion, Maintenance and Software Support (25%) 

A summary of scores in the major areas and total score, by system, is 
given in Appendix E. The maximum possible score is 700. 

3.2,2 Comments Regarding the Rating System 

The major strength of the rating system is that it permits the many 
characteristics of complex systems to be broken into small groups 
which can be realistically evaluated. The major weaknesses of the 
rating system were that evaluations were largely based on unverified 
sales presentations and that evaluations of quality of applications 
software could not be included in the rating. 

3-2 



ERIC 



It is worth noting that relying on sales presentat.Lons at this point 
in the' study does itself offer one advantage — it is unlikely that the 
"best choice" will be overlooked. It. is the function of benchmark 
programs, reference accounts, demonstrations, and acceptance test 
standards to ensure that a system is chosen on the basis of demonstra- 
ble characteristics rather than just a well made sales presentation, 

3.2,3 Results of Initial Rating 

Based on the rating system described, the systems were ranked as fol- 
lows (the numbers listed are total weighted point scores) : 

• Digital Equipment Corporation DEC1040 (500) 

• Hewlett-Packard H-P3000 (483) 

• Xerox Data Systems Sigma 6 (471) ' 

• Burroughs B5500 (442) 

f Univac 70/46 (441) ' 

• International Business Machines 370/125 (426) 

• Honeywell Information Systems 430 (363) 

• National Cash Register Century 200 (325) 

The above ranking does not include consideration of system cost. Since 
Appendix E was prepared, several vendors have resubmitted proposals 
with substantial price reductions or significant performance enhance- 
jnents. 



3-3 



3.2.4 Proposals Eliminated Prior to Benchmark Study 

Due to results of the initial rating of proposals and continuing re- 
ference account calls, it was found that several proposals did not meet 
required criteria. Those systems are as follows: 

• HP3000: adequate COBOL not demonstrable, 

• B5500: can only support 7 track magnetic tapes; six 
bit machine; concurrent processing is questionable; 
COBOL qf questionable adequacy. 

• IBM 370/125: system not available until fourth quarter 
1973 or first quarter 1974; operating system proposed 
will not be released until June 1973; timesharing capa- 
bility of this system is very limited in versatility 
and number of simultaneous users; proposed system has 
maximum possible main memory; load-and-go FORTRAN not 
available for the proposeci system. 

• HIS 430: concurrent processing is very questionable; 
six bit internal code, 

• NCR 200: although a very fine machine for many com- 
mercial applications, the NCR 200 lacks the versatility 
required to serve needs of Andrews University; concur- 
rent processing is questionable. 

3.2.5 Standing of Proposals Prior to Benchmark Study 

Although the study committee would estimate an uncertainty of perhaps 
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30 points in the total point scores, there does appear to be a fair- 
ly well defined ranking of proposed systems as a result of the initial 
rating of proposals: 

0 DEC 1040 (500) 

• XDS Sigma 6 (471) 

• Univac 70/46 (441) 

It should be stressed that the rating was based on a smaller Sigma 6 
configuration, and a different operating system, than was finally pur- 
chased. If the rating were to be repeated the Sigma 6 system, with CP-V 
operating system, would clearly have the highest score. 



3-5 



Section 4 
BENCHMARK STUDY 

4.1 INTRODUCTION 

A benchmark study begins with submission of a series of selected programs 
to vendors to be compiled and executed on proposed systems. In a strict- 
ly coimnercial environment, analysis of the benchmark study usually em- 
phasizes measures of throughput. However, in a university environment 
system versatility and user convenience are more important than raw 
throughput. Certainly commercial applications are important at Andrews 
University, for that reason much of the benchmark study is dedicated to 
assessing proposed system capabilities in the administrative and business 
processing areas. A copy of the Request For Benchmark is enclosed as 
Appendix G. 

Conducting a benchmark study is very expensive for a vendor. Vendors 
whose proposals had been tentatively eliminated during the initial rating 
were so notified in order to aid them in deciding whether or not to re- 
spond. In fairness, and to allow a vendor who felt our initial rating did 
not reflect the actual capabilities of the system rated, all vendors were 
given a copy of the Request For Benchmark . The letters of transmittal 
stated that those systems not previously eliminated must be benchmarked 
to remain in the competition and that, for those proposals tentatively 
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eliminated, we would reevaluate our decision should the benchmark indicate 
the prior analysis was in error. 

4.2 RESPONSES 

Only two vendors responded to the benchmark request in a timely and 
resisonably complete manner: Univac and Xerox. Digital Equipment Cor- 
poration responded to only part of the BASIC and FORTRAN tests (and that 
response was a week late). No other responses were received. The Xerox 
and Univac benchmark reports are attached as part of Appendix G. 

4.3 BENCmRK CONFIGURATIONS 

Univac used the system proposed for installation at Andrews University to 
run the benchmark. Xerox used an exactly equivalent system except for the 
following: 

Item Test System Proposed System 

Card Reader 7140 (1500 CPM) 7122 (400 CPM) 

Card Punch 7160 (300 CPM) 7165 (100 CPM) 

Line Printer 7445 (1000 LPM) 7441 (1100 LPM) 

Aithoueh the card reader and card punch used were more capable, the test 
programs were not sensitive to card input-output operations. The line 
printer used has been superseded by the model proposed (the proposed mod- 
el is faster and should produce printed copy of higher quality). The re- 
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suits obtained from the Univac and Xerox benchmark tests can be ex- 
pected to compare very closely to the systems proposed. 

4.4 CONVERSION TEST 

Conversion of benchmark programs was done by Univac and Xerox. Although 
programs were derived from a variety of sources, neither vendor had ap- 
parent difficulty in compiling and executing test programs with a min*- 
imum of effort. 

A. 5 DEDICATED MACHINE PERFORJIANCE TESTS 

This series of tests was designed to measure throughput capabilities of 
the proposed systems for COBOL, FORTRAN, and BASIC programs. Since the 
Request for Benchmark (Appendix G) explicitly defines the tests, only a 
summary of results will be provided here. 

Since certain times provided by Univac were specified with limited ac- 
curacy, only exe'cution times will be compared for this part of the anal- 
ysis. 

4.5.1 Timesharing Mode 

Comparisons with IBM 360/22 cannot be made since timesharing is not pos- 
sible on the 360/22. 
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Execution Time (seconds) 



Univac Xerox 
Program 70/A6 Sigma _6 



183.7 AO. 5 

81.0 1A.5 
59.3 108.5 



B8 
Fl 
CI 

4.5.2 Batch Mode 

No batch BASIC capability exists for the Univac and IBM 360/22 systems. 

Execution Time (seconds) 



Univac . Xerox 

Program 70/46 Si,gma_6 



38.0 

81.6 lA-5 
60.0 108.5 



• B8 
Fl 
CI 

4.5.3 Conclusions 



Note that little difference exists between timings for execution of batch 
and timesharing work. Although the Univac data, as specified is too im- 
precise to justify detailed comparisons, the Xerox system does appear to 
have much shorter compile times in general. 
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BASIC program B8 was designed to test looping and calculational speeds 
The Xerox B8 executes in only 22% of the time required to execute Univac 
B8 (about A. 5 times faster). 

FORTRAN program Fl was designed to test looping and calculational speed. 
The Xerox Fl executes in about 18% of the time required to execute Univac 
Fl (about 5.6 times faster). 

COBOL program CI was designed to test file manipulation speed. The Univac 
CI executes in about 55% of the time required to execute Xerox CI (about 
1.8 times faster). (But see also Sections 4.8.2 and 4.8.31) 

4.6 LANGUAGE TESTS 

The language tests were devised to examine various features of proposed 
compilers. Some throughput data was also developed by these programs. 

4.6.1 BASIC Tests 

These tests were done in the timesharing mode. Programs Bl through B7 
test many compiler features (for details see Appendix G). Both systems 
were adequate in performance of all tests* 

Actual elapsed time for running these programs is probably more a con- 
sequence of the users typing ability than system performance; for that 
reason timing comparisons are not made. 



A. 6. 2 FORTRAN Tests 



These tests were done in the batch mode and timing comparisons are sig- 
nificant. Programs F2, FA, and F5 were satisfactorily executed by both 
Univac and Xerox, F3, which calculates Fourier coefficients using Rom- 
berg integration was not run to completion by Univac. F6, a severe test 
of the statistical processing capability of a system, was not run at all 
by Univac. (L. Botten was informed verbally that there had been insuf- 
ficient time to run F6.) 

Timing for these programs is then: 

Execution Time (seconds) 

Univac Xerox 



Program 70/A6 Sigma 6 

F2 27.2 36.0 

F3 7.8 

FA 30.7 6.6 

FS 29.3 7.8 

F6 117.0 



A. 6. 3 COBOL Tests 



These tests were done in the batch mode and timing comparisons are sig- 
nificant. All COBOL programs were satisfactorily executed by both Univac 
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and Xerox. Programs used are actual production programs used at Andrews 
University. 

Timine for these proerams is as follows: 

Execution Time (seconds ) 

Univac Xerox 



Program 70/46 Sigma 6 

C2 . 49.3 23.4 

C3 ^ 39.6 12.0 

C4 15,4 3.0 

C5 7.9 7.2 



4 •6. 4 Conclusions 

Both Univac and Xerox BASIC should be entirely satisfactory. 

Program F2 had been orieinally designed to run on th** Stanfor^l University 
IBM 360/67 (a machine considerably larger and more expensive than has been 
under consideration for Andrews University). The only conversion required 
for Xerox F2 was to replace control cards. Even more suprising, F2 ran 
about half as fast on the Xerox Sigma 6 as on the IBM 360/67. In order 
to relate Xerox Sicma 6 performance to the currently installed IBM 
360/22 the following facts may be noted. The Xerox F2 was compiled and 
executed in 45 seconds. Since F2 cannot be run on the IBM 360/22 as sub- 
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mitted to vendors, a simplified version was prepared. Although the 
simplified version omitted certain calculations and omitted five of the 
seven data sets run by Xerox, the program required 69 seconds to execute 
on the IBM 360/22. Ignoring any effects of simplified calculations 
but assuming each data set would require 34.5 seconds to execute, the 
Xerox Sigma 6 time of 45 seconds may be compared (very conservatively I) 
to an IBM 360/22 time of 241 seconds (about 27 times faster). Xerox F2 
(the full version) used 132K bytes of memory (about six times the total 
user space available with the IBM 360/22). 

Program Univac F3 was, unfortunately, manually aborted before completion. 
Inspection of output indicates that the program was 80% complete in the 
12 minutes it was allowed to run. Extrapolating, the program could be 
assumed to run a total of about 14 to 15 minutes. This compares with 
approximately one minute required by Xerox F3. 

Results of running F4 should be viewed with some caution since it appears 
as if some data may have been omitted in running Xerox F4, 

It is interesting to note that F6 was submitted as a production Job in 
tnid-August 1972. Repeated attempts have been made to run this job 
using IBM Scientific Subroutines and a locally produced package designed 
to run on the Univac 1108. No run had been completed satisfactorily un- 
til Xerox F6 was run. For comparison purposes the following summary is 
made: 
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System 



Time 



Results 



Notre Dame IBM 370/155 



20 minutes 



Incomplete 



Whirlpool IBM 370/165 



20 minutes 



Incomplete 



Whirlpool Univac 1108 



12 minutes 



Invalid 



Xerox Sigma 6 



2 minutes 



Excellent 



It should further be noted that standard software packages were used for 
the IBM 370 and Xerox Sigma 6 runs. As of this report date, the only 
satisfactory execution was made on the Xerox Sigma 6 (and that on the very 
first try I) , 

Xerox FORTRAN seems to be clearly superior to Univac FORTRAN, 

Apparently coding changes were not required for either Univac or Xerox 
COBOL execution. Xerox file definitions differ from presently implemented 
COBOL, while Univac COBOL is virtually identical. The Xerox COBOL permits 
the programmer to use default options for file definitions, thus saving 
coding in some cases. Xerox COBOL does not permit updating sequential 
disk files, although subroutines are available to do so (several programs 
in the present systems do this sort of operation). 

Both Univac and Xerox performed the COBOL tests in a satisfactory manner. 
4.7 MULTIPROGRAMMING AND CONCURRENT PROCESSING TESTS 



It was not expected that any vendor would be able to complete all provisions 



of this test. Both Univac and Xerox completed the minimuTn required 
portions of the test in order for valid conclusions to be reached. A 
series of FORTRAN programs was to be compiled and executed in one job 
stream and a series of COBOL programs was to be executed in another job 
stream. The times necessary to complete a full run for each job stream 
is defined as FORTRAN sequence time (FST) and COBOL sequence time (CST) 
respectively. The sequences were to be run with no timesharing users to 
clearly demonstrate at least a minimal multiprogramming capability. The 
sequences were then to be run with five specified timesharing tasks to 
demonstrate at least a minimal concurrent processing capability. It was 
hoped that larger numbers of prescribed timesharing tasks could then be. 
added in order to measure batch degradation as timesharing detnands in- 
crease. Neither vendor completed this part of the benchmark; however, the 
required information was obtained from reference account calls. 

4.7.1 Timing 

Although Univac results are specified to only the nearest minute, the 

II 

results are still of valid interest (Univac FST omitted F3) : 



Elapsed Time (minutes) 



Test 



Univac 
70/46 



Xerox 
Sifflna 6 



Multiprogramming without 
concurrent : 



CST 



2.0 



FST 



4.0 
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Test 

Multiprogramming and 
concurrent (no T/S) 

CST 

FST 

Multiprogramming and 
concurrent (5 T/S) : 

CST 

FST 



Univac 
70/46 



3.0 

5.0 Committed F3) 



5.5 

7.0 (omitted F3) 



Xerox 
Sigma 6 



4.1 
7.1 



4.4 
8.5 



4.7.2 Conclusions 

The Univac FST omitted F3. Based on Section 4.6.4 it is clear that Univac 

FST execution times must be increased by at least 12 minutes ( very con- 

servati'l/ely) and in fact that Univac FST with five timesharing users 

should be expected to degrade more than the corresponding Univac CST. 
I 

The table of Section 4.7.1 can then be revised on a very conservative 
basis as follows: 



Test 

Multiprogramming and 
concurrent (no T/S) 

CST 

FST (estimated) 

Multiprogramming and 
concurrent (5 T/S) : 

CST 



Univac 
70/46 



3.0 

17.0+ 



Xerox 
Sigma 6 



4.1 
7.1 



5.5 



4.4 
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' Univac Xerox 

Test 7_0/^6 Sigma 6 

FST (estimated) 19.0++ 8.5 

Univac ran each job stream in a multiprogramming mode to demonstrate 
minimum processing times. By merely allowing the possibility of con- 
current processing (even if no timesharing users are signed on), the 
Univac operating system (VMOS) overhead increases CST and FSTi Upon in- 
vestigation, it was found that the Xerox operating system (UTS) automat- 
ically senses the absence of timesharing users and optimizes batch job 
performance; hence, the multiprogramming without concurrent processing 
option does not apply to Xerox. 

With no timesharing users the Univac system has greater COBOL throughput; 
however, even five timesharing users reverses the situation. Xerox 
FORTRAN appears to execute considerably faster than Univac FORTRAN. 
These facts agree with information obtained by other means. The Univac 
70/46 proposed is a maximum configuration. Reference account information 
indicates that for 10 to 12 concurrent timesharing users response time is 
several seconds, and for 32 concurrent users response time is several 
minutes with a batch job stream throughput slowing by a factor of an- 
proximatelv three. With 40 concurrent timesharing users of Xerox Siema 
6 the response time should still be only several seconHs and batch job 
streams should show little degradation. Furthermore, the Xerox system 
can be considerably enhanced, as reauired, without changing CPU and with- 
out requiring any software conversion. For example^ a system similar to 
to that proposed for Andrews University except for addition of main memory 
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and a larger swapping device has been Hemonstrated to suoport 69 con- 
current timesharing users with less than 0.5 second response time I 

The Univac 70/46 performance is clearly less than adequate in this 
area. 

4.8 CONCLUSIONS 

4.8.1 Conversion 

Progr;^ms from sever^il sources were easily converted for use on Univac 
and Xerox svs terns. This indicates the large existing base of programs 
existing for use on IBM, and other, equipment wil] be largely useful on 
either system. 

4.8.2 Dedicated Machine Performance Tests 

Specific differences in execution speejds for various programs are sum- 
marized in Section 4.5. By combining execution timp.s for all programs 
executed by both systems, snme measure of mean execution ra.tps mav be 
derived : 



4-13 



Total Execution Time (seconds) 

Univac Xerox 
70/46 SlRina 6 

BASIC (B8) 183.7 40.5 

FORTRAN (Fl, F2 , F5) 137.5 58.3 

COBOL (CI, C2, C3, C4, C5) 171.5 154.1 

Tonal 492.7 253.9 

For the above mix, not necessarily representative of the computing mix at 
Andrews University, the Xerox Sigma 6 executes all p^oAi^^ in 51% of 
the time required for Univac 70/46 execution (about 1.9 times faster). 
Although execution times for CI by Univac (60.0 seconds) and by Xerox 
(108.5 seconds) as discussed in Section 4.5.2 might leave the impression 
that Univac COBOL executes almost twice as fast as Xerox COBOL, that con- 
clusion is not supported by the total execution time for COBOL programs 
representative of production programs at Andrews University. Programs 
C2, C3, C4, and C5 were chosen from among existing production programs. 
In the aggregate, the Sigma 6 executed those programs in 45.6 seconds 
versus Univac 70/46 execution in 112.2 seconds (2.5 times faster). 

4.8.3 Language Tests 

Both systems performed the BASIC tests adequately. The Xerox Sigma 6 
system performed the FORTRAN test in an outstanding manner. Both systems 
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performed the COBOL tests in a satisfactory maaner. 



4,8.4 Multiprogramming and Concurrent Processing Testf^ 

Both systems demonstrated a capability for concurrent processing and 
multiprogramming. Although neither Univac nor Xerox completed tests 
with more than five concurrent timesharing users, some extrapolation may 
be made from data provided. Since system throughput degradation is non- 
linear (more nearly exponential) as more timesharing users are added, a 
linear extrapolation biases results in favor of the vendor. The linear 
extrapolation is risky; however, since results agree qualitatively with 
conclusions formed on the basis of reference account calls, such pro- 
jection will be made. The Selection Committee submits the projections, 
as plotted on Figure 1 (page 4-17), as an aid to visualization of results 
rather than as an analytical tool. 

Based on the estimated for Univac FST the following extrapolations may be 
made: 



For: 



X 



number of timesharing users 



FST 



FORTRAN sequence time (see Section 4,7) 



CST 



COBOL sequence time (see Section 4,7) 



Then : 



Univac FST(X) = 0,40X + 17,0 
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Xerox FST(X) ^ 0.28X + 7.1 



Univac CST(X) = 0.50X + 3.0 
Xerox CST(X) = 0.06X +4.1 

These extrapolations are plotted in Figure 1 (page 4-17) . 

By inspection of Figure 1 it is clear that for no timeshar itsg users the 
Univac COBOL had the edge. But for three or more timesharing users the 
Xerox COBOL performance is dramatically better. The Xerox FORTRAN can 
be expected to be dramatically better, regardless of the number of 
timesharing users. The above analysis, and information from reference 
accounts (described in Section 4.7.2), both indicate that the Xerox 
Sigma 6 becomes more advantageous the greater the number of concurrent 
timesharing users. In view of the findings of Section 5, it appears 
very likely that capabilities of the proposed Univac 70/46 would be 
exceeded within the first year or two of operation. It should be noted 
that the proposed Univac 70/46 has the maximum allowed main memory. For 
these reasons the^Univac 70/46 is found to be less than satisfactory. 
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Section 5 
TERMINALS AND COMl^IUNICATIONS 



5.1 INTRODUCTION 

The market for computer terminals is highly competitive at this time. 
Developing technology continues to modify the types and cost of available 
terminMls. Although the recommended system may interface with many types 
of remote devices, it is necessary to ensure that terminals and other 
communications devices are fully compatible with the system. For these 
reasons, the detailed study of terminal procurement has been deferred un- 
til after the system decision is made. A further recommendation, based 
on the rapid changes in the terminal market, is to lease, rather than pur- 
chase, terminals with advanced capabilities. 

It is also recommended that procurement of terminals be made as the ter- 
minals are needed and can be individually justified. Such a delay will 
prove to be an advantage to Andrews University in the existing competitive 
market . 

5.2 TERMINALS 

The selection committee has completed an initial review of terminal re- 
quirements. The expected growth in terminal requirements is shown in Ap- 



pendix J. The following minimum initial terminal installation is re 
commended to support timesharing services: 



Location 


Quantity 


Type 


Mathematics Department 


2 


APL 


Physics Department 


1 


ASCI 


Physics Department 


1 


APL 


Chemistry Department 


1 


TTY 


Biology Department 


1 


TTY 


Science Complex (General use) 


1 


CRT 


Science Complex (General use) 


1 


"2741 


Science Complex (General use) 


1 


TTY 


Business Administration Department 


1 


TTY 


Education Department 


1 


TTY 


Home Economics/Nursing Department 


1 


TTY 


Physical Education Department 


1 


TTY 


Computing Center (Programming) 


2 


ASCI 


Computing Center (General use) 


1 


CRT 


Computing Center (General use) 


1 


"2741 


Computing Center (General use) 


1 


TTY 


Replacement for MCST's 


2 


"2741 


Security Office 


1 


TTY 



Key: APL - APL keyboard; probably Teletype Model 38 
ASCI - ASCISCOPE video terminal 

CRT - video terminal with printer and cassette unit 



TTY - Teletype Model 33 

"2741" - "Selectric" type terminal for use with EDIT software 
and APL 



The committee recommends that, in addition to the above terminals, the 
following equipment also be procured for the initial installation: 



Quantity Description 

1 Portable printing terminal 

1 Digital plotter 

1 Optical page reader 



It is recommended that the present study be extended to ensure optimum pro- 
curement of the above equipment. 



5.3 COMMUNICATIONS 



The recommended system may be easily expanded to permit computer-to- 
computer communications (bisynchronous communications; HASP handler) and 
servicing of polled networks. Although the cost of such expansion is 
nominal (undiscounted purchase $9,600; maintenance $45 per month), the 
Selection Committee recommends such expansion be deferred until the need 
is clearly justified. 
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Section 6 
FINANCIAL CONSIDERATIONS 



6.1 OUTRIGHT PURCHASE 



Although this method appears to be the least expensive, the cost of cap- 
ital may be ignored only if Andrews University should have a large avail- 
able cash surplus. Furthermore, purchasing with borrowed money and re- 
paying with inflated dollars may have substantial benefits. In any case, 
it does not appear feasible for Andrews University to make the capital in- 
vestment necessary to obtain a satisfactory computing system. Section 
6.5 contains estimates of costs of borrowing the necessary money (thus 
affecting available credit) and taking direct ownership of the recommended 
equipment. 



6.2 THIRD PARTY LEASEBACK 

This method of financing consists of purchasing the equipment (in order to 
take advanta^^e of all educational discounts) , reselling the equipment to a 
third party (who supplies the capital), and leasing the equipment from the 
third party. The third party anticipates profits from two sources: from 
tax reli-^-.f not available to a non-profit educational institution; and from 
interest payments, and possibly, retention of residual value. 
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6.2.1 Advantages of Leaseback Over Outright Purchase 



The major purpose of leasing is to obtain the use of capital equipment 
without having to make capital expenditures. Lease payments can pro- 
vide a cash flow superior to that of purchase over the early years of 
the equipment's life. Leasing is an effective hedge against inflation; 
however, to be fair, depreciation deductions can suffer a negative ef- 
fect from inflation. 

\ 

6.2.2 Advantages of Leaseback Over Traditional Financing 

Leasing may actually give a cheaper rate. This is particularly true 
when lessee cannot take advantage of tax benefits such as depreciation 
and investment tax credit — the lessor can purchase the equipTnent, claim 
the tax benefits, and pass the savings on. biasing spares the use of 
existing lines of credit and allows full use of borrowing capacity. 
Most leases provide 100% financing — not even a deposit or down payment 
dips into capital. Often even acquisition costs (delivery cost, etc.) 
can be spread over the lease payments. 

6.3 VENDOR LEASE 

The vendor lease offers many of the advantages of third-party lease 
methods; although, almost invariably, at higher cos.ts. The major ad- 
vantages of vendor lease agreements are the capability to easily ar- 
range for upgrade without having to dispose of existing equipment, 



and the capability to easily arrange for replacement of particular 
pieces of equipment which may be only marginally serviceable. The 
last advantage may be particularly important in case of mechanical 
equipment subject to rapid wear (eg., card punches, printer, or card 
readers) . 

6. A INSTALLMENT PURCHASE 

Xerox Data Systems offers an installment purchase plan at 6% simple 
interest on the unpaid balance with no down payment required. The 
buyer, of course, retains the residual value of the machine. These 
liberal terms are predicated on the fact that XDS is not subject to 
having the machines returned on short notice; hence, the buyer doGs 
lose some flexibility. (It appears to be possible to negotiate certain 
upgrade provisions.) . 

6.5 OPTIONS 

In order to obtain the most powerful computing system at minimum 
monthly cost, it is recommended that the XDS installment purchase 
plan be used. 

It would be prudent, however, to consider lease of card reader, card 
punch, and printer for various reasons. As pointed out previously 
these pieces of equipment are subject to mechanical wear. These de- 
vices, as potential sources of reliability problems, are also the sub- 
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jects of continuing research. There is reason to believe that in the 
not distant future certain technological breakthroughs will be announced. 
If these devices are leased it will be an easy matter to replace these . 
units. 

6.6 COST ANALYSIS OF OPTIONAL METHODS OF FINANCING 

In the following paragraphs the net cost of procurement, exclusive of 
maintenance, is analyzed for outright purchase, third party lease back, 
vendor lease, installment purchase, and the recommended mixture of 
vendor lease and installment purchase. (The cost of straight third par- 
ty lease is not considered. A leasing company cannot take advantage of 
sizable educational discounts; therefore, the straight lease plan in- 
volves a much higher cost to Andrews University than the third party 
leaseback plan analyzed.) 

In order to simplify analysis the maintenance cost is considered to be 
con'^itant. Since maintenance is not paid on equipment leased from a 
vendor, the actual lease rate has been reduced by the amount of main- 
tenance on the vendor leased equipment, thus yielding a net procure- 
ment cost. 

6.6.1 Outright Purchase 

It is assumed that Andrews University could acquire money for the purchase 
of the equipment from established lines of credit at 7% simple interest 
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on the unpaid balance, and repay the loan over a seven year period • 



Purchase Price $484,060 
7% - 7 year factor .01509 

$7,304.47/inonth 
$87,653-58/year 
Total $613,575.08 



6.6.2 Third Party Leaseback 

The least expensive plan for third party leaseback was the one proposed 
by Funding Systems Leasing Corporation. That plan is summarized below. 



Purchase Price $484,060 
10.5% - 7 year factor .01708 

$8,267. 75/month 
$99,212. 94/year 
Total $694,490.55 



6.6.3 Vendor Lease 

Since Xerox does not publish seven year lease rates, the six year lease 
rate was used in the following analysis. 



Monthly $15,205.50 
less maintenance 3,013.60 

$12,l9l.90/inonth 
$l46,302.80/year 
TOTAL $1,024,119.60 

6.6.4 Xerox Installment Purchase 

The seven year educational installment purchase rate is equivalent to 
a loan with no down payment and 6% simple interest on the unpaid balance. 
The analysis reveals that this plan represents an additional, and sizable, 
discount. 

Purchase Price $484,060 
6% - 7 year factor .0146 

$7,067.28/month 
' $84,807. 31/year 
TOTAL $593,651.18 

6.6.5 Recommended Mixture of Vendor Lease and Installment Purchase 

The following summary is based on lease of the card reader j card 
punch, and printer. The remaining components of the system are con- 
sidered to be under an installment purchase agreement. The reasons 
for this recommendation are given in Section 6.5. 
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6.6.6. Mixture of Xerox Lease and Installment Purchase 



First Year Costs 



(1) 



Monthly Lease Cost 
less adjustment for maintenance 



Installment Payments 
Total 

First Year Total 



(2) 



$1,836.00 
363.35 
$1,472.65 
5.995.05 
$7,467.-70/mo, 
$89,612.40 



Annual Cost After First Year 
Installment Purchase Price 
less conversion credxts 

net purchase price 
6% - 6 year factor 

6% - 7 year installment payment 



$73,440 
8,812.8 
$64,627.80 
.0166 
$1,072. 81/month 
5,995.05 /month 
$7 ,067.86/month 
$84,814. 32/year 



Total Cost 
First year 
Years 2-7 

Total seven year cost 



$89,612.40 
508,885.92 
$598,498.32 



(1) Based on leasing listed peripherals for first year 

(2) Based on 6% - 7 year rate for rest of system 

(3) Assuming all lease purchase options are exercised 

I 
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6.6.7 Summary and Conclusions 



The first three lines of the table below summarize values derived in 
previous sections (all values have been rounded to the nearest dollar). 
The last three lines show differential costs of each plan with respac.t 
to the lowest cost financing plan: installment purchase of the entire 
system. The two entries in the "Mixture'* column (in parenthesis) repre- 
sent first year costs only — after the first year the costs are almost 
exactly those shown under the "I. P." column. 





Pur- 
chase 


Lease- 
back 


Vendor 
lease 


Inst, 
purch 


Mixture 


Monthly cost 


7,304 


8,267 


12,192 


7,067 


(7,468) 


Annual cost 


87,653 


99,213 


146,303 


84,807 


.(89,612) 


Total cost 


613,575 


694,491 


1,024,119 


593,651 


598,498 


Diff. monthly cost 


237 


1,200 


5,125 




401 


Diff. annual cost 


2,846 


14,406 


61,496 




4,805 


Diff. total cost 


19,924 


100,840 


430,468 




4,847 



By inspection of the above table one sees immediately that the least cost- 
ly method of purchase is the installment purchase. The recommended method 
of acquiring the system costs an additional $4,847; however, Andrews Uni- 
versity does receive the benefit of having a yeai* to evaluate the leased 
mechanical equipment before commitment to purchase as well as the prob- 
ability of benefiting from new developments. 
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6.7 CONVERSION AND INSTALLATION PREPARATION 



6.7.1 Conversion 

It is recommended that the conversion problem be solved by a joint ef- 
fort of the Computing Center staff and the Applications Services De- 
partment of Xerox. The Xerox group would be responsible for clean com- 
pile of all programs and complete conversion and testing of aporoximately 
75% of all existing urograms (all of the critical programs)* 

The Computing Center staff would be responsible for furnishinR test data 
and resultant output to Xerox. (In most cases test data consists of cur- 
rent files.) 

The Xerox services would be performed under a fixed price contract. Total 
proposed fee for the services has recently been reduced to $1,300. As 
part of the contract negotiations, a complete and detailed conversion 
plan would be jointly developed. 

6.7.2 Installation Preparation 

There are two major aspects of preparing for the installation of new 
equipment. The first task Is to prepare the physical facilities, the 
second task is to procure required tapes, disk packs, storage racks, etc. 

A preliminary review of power and air conditioning requirements, and.ma- 
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chine room layout, indicates no major alteration of the physical plant 
should be required. A competitive source of supply for tapes and 
disk packs is being researched by the Computing Center staff* It appears 
as if some trade-in credit exists for owned items which are no xonger re- 
quired. Although careful preparations must be made for the installation 
of a new system, it appears as if such preparation will be relatively 
easy and inexpensive, 

6*7.3 Staffing 

A review of Computing Center staff requirements for conversion in con- 
sultation with Xerox, is attached as Appendix !• Both full-time staff 
pembers would be required in order Co develop test data for all Programs, 
to review results of Xerox tests, to complete conversion and testing of 
those programs assigned to Andrews University, to carry on with mainte- 
nance of production programs, and to attend formal training in prepara- 
tion for use of the new equipment. 

The recommendation to add one member to the Computing Center staff is 
discussed in Section 8. In reviewing the prerequisites for an orderly 
and efficient conversion and installation it has become apparent that 
the staff addition should be made as soon as possible so that the new 
staff member may: 

a. Be available for pre-installation training* 

b. Participate in system generation (a valuable training 
experience) . 
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c. Assist academic users in conversion problems. 

d. Be available to assist in conversion of existing pro- 
grams and systems as required* 

e. Assist in preparation of a user's guide for the new sys- 
tem. 



In participating in these activities the new staff member would help as-' 
sure a smooth conversion and installation, would be more adequately trained 
to maintain the operating system uPon svstem installation, and would help 
promote immediate productive usage of the new system. 



6,8 BUDGET CONSIDERATIONS 



The proposed 1973-1974 computing center budget (Appendix K) was based on 
the recommended Xerox Sigma 6 configuration purchased under the seven 
year Xerox installment purchase plan ($10,081 per month including main- 
tenance). Total equipment and amortization budget requested was 
$137,616. Total budget request was $260,953. The recommendation to 
lease rather than purchase the card reader, card punch, and printer adds 
a total of $4,805 to the first year system cost. Thus, if the Selection 
Committee recommendation is accepted, the proposed 1973-1974 computing 
center budget must be amended to $265,758. This represents an increase 
of $49,982 (23.16%) over the 1972-1973 budget. Of this increase, $8,243 
(3.82%) is due to increased staffing and $41,739 (19.34%) is due to in- 
creased eauipment costs* 
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The table below compares costs of the oresentlv insralled IBM 360/22 to 
various cost options for the recommended system: 





Comparison Costs 


Recommended 


System 




IBM 
360/22 


Inst . 
Purch. 


(1st- vr) 


(later) 


Monthly Comouter System Cost^^^ 


$5,002^2) 


$10,081 


$10,482 


$10,081 


Unit Record Equipment 


1,286 


1,286 


1 286 


1,286 


Total Equipment Cost 


$6,288 


$11,367 


$11,768 


$11,367 


Outside Services Cost^^^ 


2,200 


zero 


zero 


zero 


Average Total Cost of Services 


$8,488 


$11,367 


$11,768 


$11,367 


MCST Cost Savings 


zero 


-350 


-350 


-350 


Net Average Cost of Services 


$8,A88 


$11,017 


$11,418 


$11,017 



Note that no credit is taken for recovered costs except for the two mag- 
netic card selectric typewriters (MCST^s) which may be immediately replaced 
bv the recommended system. The net increase in cost in eoin^r from the 
IBM 360/22 to the recommended system is nominally $2,500. It Is expected 
that part of this increase may be recovered by sales of services to other 
institutions, 

(1) Including maintenance. 

(2) Includes savings inherent in leasing disk drives from ITEL ($814 
per month), and $500 per month amortization on owned printer. 

(3) Estimated; based on typical month durinjr Fall Quarter. 



Section 7 
TERMS AND CONDITIONS 

7.1 INTRODUCTION 

Copies of standard Xerox leasing, installment purchase, and maintenance 
contracts are included as Appendix H, In order to ensure adequate pro- 
tection of the interests of Andrews University it is recommended that a 
competent commercial attorney be retained to inspect the standard con- 
tracts for potential sources of difficulty. It is also recommended that 
the attorney inspect final contracts before execution. 

7.2 NON-STANDARD CONTRACTURAL ARRANGEMENTS 

Every attempt should be made in contract negotiations to obtain the 
following non-standard protections: 

• Stationing of a customer engineer and storage of 
essential spares at Andrews University (even if we 
must provide office and storage space). 

• Specification of new style memory, 

• Guarantee of upgrade and trade-in privilege for components 
under installment purchase plan for at least the first 
eighteen months after installation. 

• Guarantee of provision for maintenance of all system 
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components for the entire life of the installment pur- 
chase contract with escalation protection. 

• Non- appropriation clause. 

• Provision for system and software acceptance tests. 

• Conversion and installation non-performance penalties. 

• Guarantee of adequate system analyst support for Entire 
life of the installment purchase contract, 

• Guarantee of adequate documentation at fixed cost. 

• Guarantee of adequate training assistance at fixed cost. 

• Right to pay off balance without penalty. 

• Right to transfer equipment to any affiliate of General 
Conference of Seventh-day Adventists without jeopard- 
izing maintenance or systems analyst support. 

• Right to use independent memory or peripheral equipment 
which does not require modification' of Xerox equipment. 

• Contract termination clause allowing Andrews University 
to terminate contract should Xerox bow out of. the 
computer business. 

• Bundling guarantee for entire life of the installment 
purchase contract. 
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Section 8 
RECOmENDATIONS 



Computer buffs . * . have been likened to 
small boys who, given a hammer, suddenly find 
thai: everything needs pounding. 

Readings in Psychology Today 



8.1 INTRODUCTION 



Although many members of the Selection Committee can be described as 
computer buffs, a serious effort was made to be conservative in assess 
the computing needs of Andrews University (see Appendix C). Based on 
these needs a set of minimum system criteria and specifications was 
defined (see Section 2.5). 



8.2 FINDINGS 



In response to questions before the Selection Committee (see Sections 
2.2 and 2.3), the following findings are submitted: 

• Cost factors indicate that total university needs can 
best be served by one computer system serving both 
academic and administrative users. 
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• Academic and administrative computing requirements in- 
clude support of versatile timesharing, support of con- 
current timesharing and batch processing, support of 
batch multiprogramming, support of input-output 
spooling^ and capability to process 100,000 character 
batch programs, 

• The cost of an adequately configured IBM 370/135 is 
prohibitively high regardless of financing method, 

• The cost of commercial timesharing services is signif- 
icantly higher than similar services provided by an 
on-site computer system, 

• The Selection Committee was asked to evaluate several plans 
involving the expansion of the presently installed IBM 
360/22," Even with the maximum possible system expansion 

of the IBM 360/22, resultant systems fail to provide 
adequate batch or timesharing capabilities, 

• Present Computing Center staffing is not adequate to meet 
academic needs, 

• The Xerox Sigma 6 computer system, as described in Appendix 
L, best meets the needs of Andrews University on the basis 
of demonstrable system hardware and softvjare capability, 
vendor software support, vendor maintenance support, vendor 
conversion support, system growth options, financial arrange- 
ments, and total cost. 



8-2 



8 . 3 RECOMMENDATIONS 



The Selection Committee submits the following recommendations: 

• Xerox should be designated as the vendor to supply com- 
puting equipment and related services required by Andrews 
University. 

• Negotiations should be initiated with Xerox representa- 
tives to finalize the following: 

a. An installment purchase contract to purchase the 
proposed Sigma 6 computer system (less printer and 
unit record devices) for delivery prior to June 
15, 1973. The anticipated cost (based on six per- 
cent simple interest on the unpaid balance) is 
$5,995 per month. 

b. A lease of the unit record and printer subsystems 
(card reader, card punch, and printer). The antic- 
ipated cost is $1,836 per month. 

c. A maintenance contract for purchased equipment. 
The anticipated cost is $2,650 per month. 

d . A conversion services contract . Anticipated total 
cost is $1,300. 

e. Installation, conversion, and training schedules, 

• In order to answer specific needs of Andrews University 
certain non-standard contractural arrangements should be 
negotiated with Xerox (see Section 7). 

• Standard Xerox contracts for lease, installment purchase, 
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and maintenance should be evaluated by a commercial law- 

) 

yer for potential sources of difficulty. Final contracts 
should be reviewed by a commercial lawyer prior to ac- 
ceptance, 

• The* contractural arrangements made with Xerox should 
bear the name of General Conference Corporation of 
Seventh-day Adventists rather than Andrews University 
Corporation. If this is not feasible, a non-standard 
agreement should be made with Xerox to permit transfer 
of the system to any other denominational affiliate at 
our discretion. 

• A study of optimum methods of procuring terminals (as 
outlined in Section 5), a plotter, and an optical page 
reader should be conducted as a supplement to the com- 
puter selection study. This study should also isolate 
requirements for disk packs, tapes, and storage facilities 
and optimum methods for procurement. 

• A study of required physical plant modifications should be 
instituted as a supplement to the computer selection study. 
At this time it appears as if no structural modifications 
will be necessary. 

• Steps should be taken promptly to hire a qualified academic 
consultant. 

• All Magnetic Card Selectric Typewriter systems on campus 
should be replaced by 2741-like terminals as soon after 
system installation .as practicable. 

8-4 



8,4 XEROX SIGM^ 6 



8.4.1 Advantages 

The Xerox Sigma 6, announced in May 19 70, offers extremely versatile 
operational capabilities and fast internal coTUputational speed. IBM 
360 compatibility was established as a desien criterion, and Sigma 6 
employs the same external and internal data codes and formats as IBM 
360 systems, (Thus, the conversion of widely available IBM 360 software 
can be easily accomplished.) Hardware and software support permits ef- 
ficient and flexible data communications processing capabilities, Xerox 
is responsive to servicing installed computers and offers a wide range 
of academic and business applications software. A new line of printers 
using the Xerographic process is under development, and Such printers 
could significantly increase print quality while decreasing cost. A 
variety of high level languages may be implemented on the Sigma 6 in 
either batch or timesharing mode. The timesharing capability and data 
base management capability of the system are especially noteworthy. 
• 

8.4.2 Disadvantages 

The only known sources of potential difficulty are possible maintenance 
problems for certain peripherals (card reader, and card punch) and a min- 
imal possibility that Xerox might leave the computer business - 

The maintenance problem can almost certainly be overcome by requiring 
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Xerox to provide a locally based maintenance man. As further insurance, 
and to allow an opportunity to observe new developments in the printer 
field, it is recommended that the card reader, card punch, and printer be 
leased for the first year. The more capable card readers and card punches 
offered by Xerox are known to be quite reliable. If maintenance problems 
should prove to be insurmountable for the units initially installed, a 
change could be made prior to making a purchase agreement. The Selection 
Committee does not consider this to be a serious problem. 

In May 1969, Xerox acquired Scientific Data Systems (SDS). SDS had had 
considerable difficulty in meeting certain software delivery commitments. 
Xerox completely reorganized the software development organization of 
SDS and, in less than three years, ha^ developed a sophisticated data base 
management system and a wide variety of other business oriented software 
(the scientific users of SDS equipment had been well satisfied) . 

On March 7, 1972, Xerox announced the formation of a new Information 

Systems Group responsible for marketing, distributing, and servicing both 

its copier and computer product lines. 
V 

While Xerox's copier business has been consistently very profitable, the 
company's computer business has yet to show a profit. The formation of 
the Information Systems Group demonstrates Xerox's strong commitment to 

\ 

(1) This paragraph, and the next three paragraphs in this section, were 
extracted from the 1972 Auerbach Computer Technology Reports on the 
Sigma Series. Auerbach is noted for thorough and unbiased evaluations. 
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electronic data processing (EDP) and dispels rumors that Xerox might 
follow RCA and bow out of the EDP industry. 

The Wall Street Journal for January 18, 1973, contained significant 
comments on expected improvements in the Xerox computer revenue position 
(the entire article is included as Appendix M) : 



(Excerpt and Appendix M intentionally omitted.) 



\ 

\ 

A detailed financial evaluation of the Xerox Corporation was made by A. 
Klein. A copy of Mr. Klein's report is included as Appendix F, Based 
on that study there is no expectation of difficulty in regard to Xerox 
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Corporate stability. 



In considering the above information, the Selection Committee believes 
the risk of Xerox leaving the computer business to be minimal. 

8.4.3 Growth 

Many types of remote terminals and communications devices may be inter- 
faced to the Sigma 6. The system may be expanded to capabilities well 
beyond what should be required by Andrews University during the next 
seven years. Such expansion requires installation of main memory and 
disk storage units. The central processing unit need not be changed; 
hence, no conversion or reprogramming would be required. 

The recommended system is very capable. However, it is expected that as 
timesharing and on-line administrative applications increase, some system 
expansion will be required. System enhancement may. be accomplished with 
considerable flexibility and at relatively small incremental cost. For 
example,, addine 64,000 bytes of main storage (about three times the user 
memory area of the presently installed IBn 360/22 — much of the 360/22 
memory is used by the operating system) would cost $19,400. A similar ad- 
dition of 25,000,000 bytes of disk storage (a little more than is pre- 
sently installed with the 360/22 would cost $14,280. For further details 
of pricing for various growth options refer to Appendix L. 

The Selection Committee submits that growth may be easily adjusted to the 
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needs of And rews University and should present little difficulty if en- 
hancements are based on projected cost-benefits. It is recommended that 
such trial pi-ojections be made annually. Only when enhancements are 
clearly justified, should they be made. 

8.5 STAFFING 

The key to effective usage of computing equipment is adequate staffing. 
To properly support increased academic computing and to ensure adequate 
operating systems maintenance, an additional qualified full-time staff 
member is required. (Additional comments on staffing related to con- 
version are contained in Section 6.7.3,) 

It is recommended that, as annual trial cost-benefits projections are 
made with regard to equipment, similar consideration be given to staf- 
fing requirements. For example, where applications which could repre- 
sent a net savings to Andrews University are delayed by lack of applica- 
tions programming staff, it could well be a sound financial decision to 
increase the programming staff. As for equipment, such changes should 
be made only where clearly justified. 

8.6 REVIEW STUDY 

In addition to the annual studies described in Sections 8. A. 3 and 8.5 
it is recommended that a thorough review of computing needs and ade- 
quacy of services be made in the summer of 1977 (or earlier if required) . 

8-9 



Such a study should ensure that Andrews University computing capab 
ities are neither deficient nor excessive. 
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Appendix A 
Excerpts From 
"COMPUTERS IN HIGHER EDUCATION" ^"'"^ 
I> INTRODUCTION, FINDINGS, AND RECOMMENDATIONS 

After growing wildly for years, the field of computing now appears to 
be approaching its infancy. 

In the field of scholarship and education, there is hardly an area 
that is not now using digital computing. Computing is a new resource in 
learning* It enables the student or the scholar to deal with realistic 
problems rather than oversimplified models. By lessening the time spent 
in the drudgery of problem solving and in the analysis of data, it frees 
time for thought and insight. Partly, it enables the strident to do old 
things more easily, but more important, it enables him to do things he 
othenNTise could not. Computing increases the quality and £>cope of education. 

The widespread use of computing in scholarship as well as industry 
and government has come about not just because of a general enthusiasm 
for computers, but because this new tool has found vital and increasing 
use in each field in Xv^hich it has been applied. 

If we are to exploit our opportunity fully, students in colleges and 
universities must see for themselves what a powerful tool computing is, 
and learn to use it. No matter what his specialty, the student must be 
given the opportunity of using computers in learning and in doing, and the 
faculty member must be able to use computers in teaching. Both the in- 
dividual's opportunities and the progress, well-being, and stature of our 
society can be increased by adequate computing facilities for our colleges 
and universities. 

The recommendations we make are expensive, but if they are not car- 
ried out there will be a different kind of cost. Today, the best and 
richest institutions are able to carry part of the burden of educational 
computing. As time goes on, these institutions will improve the service 
they give their undergraduates, while smaller and poorer institutions 
will be trying to catch up. ... If the deficit in educational computing 
is 'not made up quickly, millions of students who will have attended these 
institutions in the 1970* s will be poorly prepared for the world of the 
1980's and 1990's. 

The major findings and recommendations of the Panel are: 

1, Approximately 35 percent of college undergraduates are enrolled 
in curricula in which they could make valuable use of computers in a 
substantial fraction of their courses* An additional 40 percent are in 
curricula for which introductory computing training would be very useful, 
and limited computer use would be part of several courses. The remaining 
25 percent could make some use of computers in one or more courses during 
their college education, but computer training is not now important in 
their major studies. 

1. One of the major problems in providing the necessary educational 
computing is the cost. 

3. We find that any expansion of the educational use of computing 



(1) Pierce, John R. , Chairman. "Computers in Higher Education; Report of the 
President's Science Advisory Committee", U. S. Government Printing Office, 



1967. 



depends heavily on increased knowledge of computing by faculty in most 
disciplines. Such knowledge usually can be provided by intensive 2-to-6 
week periods of faculty education. 

4. There is a great need for specialists trained in the computer 
sciences at the bachelor's, master's, and doctorate level. 

5. The cost of computing is a continuing expense, like light or 
water, rather than a capital investment, like the initial cost of buildings. 

6. The optimum mechanism for providing computers will differ from cam- 
pus to campus. However, in many cases it appears economical and effective 
to supply adequate and dependable service from large computing centers. 

7. Because of inconsistent Government and university accounting 
practices, the great variety of sources of computing support, and the 
experimental nature of computer use, some universities have had difficul- 
ty in determining and controlling their computer costs. Informed de- 
cisions regarding expansion and/or budgeting for current operations can- 
not be made without accurate cost information. Errors made at this stage 
can only lead to the diversion and dissipation of university resources 
needed for other educational purposes . 

8* Proper introduction of comput ing into secondary education is 
desirable and growing. 



II. COMPUTERS AND UNDERGRADUATE EDUCATION 



Computers were first introduced into universities as rare and special 
pieces of equipment used for a few specialized sorts of research by small 
groups of people. Today, many universities and colleges have centers 
which serve most of the students, faculty, and administration both by 
providing training in programming and by meeting computing needs for 
undergraduate education, for research, and often for administration. 

Wiere adequate computing facilities have been available, the faculty 
has made increasing use of computing in both research and education, 
and computing has become a part of more and more undergraduate courses, 
including business subjects, social sciences, biological and health sciences, 
psychology, geology and other disciplines, as well as mathematics, phys- 
ics, chemistry, and engineering. This is consistent with the rapidly 
growing use of computing outside the schools in small as well as large 
business enterprises, in government operations and national defense fa- 
cilities, and in almost all technology — those many fields of endeavor 
where most college graduates will find their places. Computing is not 
an esoteric or specialized activity; it is a versatile tool useful in 
any work with a factual or intellectual content. Computing is becoming 
almost as much a part of our working life as doing arithmetic or driving 
a car. 

Computers find a widespread use in education only when well-run 
facilities are easily available to all students and faculty members, 
with rapid service for all users. Under these conditions there are a 
number of instances (including, for example, Dart^moiith and Texas A. & M.) 
in which a majority of all undergraduates learn programming and use com- 
puting in some part of their course work. Wliile computing has not yet 
become an important part of undergraduate course work in such fields as 
English , linguistics , languages , history , music , and art , faculty mem- 
bers in some of these fields are making increasing use of computers in 
research, and computing is beginning to find its way into undergraduate 
instruction. v 




In all fields where computing has been used, it has added a new 
dimension to education, and has led the students to better comprehension 
of complex problems and greater insight into the meaning of quantitative 
expressions. In these areas undergraduates have learned, through prepar- 
ation of and experimentation with computer programs, of the care required 
to define a problem logically and fully, and the assumptions needed to 
-.obtain answers to complex problems. We predict that in the future al- 
most all undergraduates will use computers profitably if adequate com- 
puting facilities are available. There may be a few students in some fields 
who will not use computers at all, but they will be a small minority. 

Using a Computer is Easy 

It is possible to make effective use of computers without programing 
training. "Computer aided instruction" systems and some information re- 
trieval system (Medlars, for instance) are examples of uses which do not 
require appreciable programing knowledge. There are many other examples 
for which the user need only supply data to existing programs. 

However, acquiring some knowledge of programing is easy, and it great- 
ly extends the scope of the educational use of computers. This is par- 
ticularly true when special student-oriented programing languages are used. 
Ten to thirty hours spent in learning programing enable a student to use 
computers profitably in course work. This contrasts stikingly with the 
time needed to acquire a useful knowledge of mathematics or of a foreign 
language; it is more comparable to the time spent in learning to drive 
a car. It is the universal experience of all those with whom we have 
talked that students spontaneously made use of computers in solving pro- 
blems or handling data even when this was not intended. A further evidence 
that learning to program is easy is that in many places programing training 
is extending down into secondary education. 

The Nature of Educational Computer Use 

The earliest educational use of computers provided instruction in 
programing followed by student use in solving assigned course-work problems 
adapted to computer colution. 

Continued familiarity with the computer allows students to use it in 
courses in which no such use is specifically required — reducing data ob- 
tained in laboratory courses, or making statistical evaluations in socio- 
logy courses, for instance. Familiarity of faculty as well as students with 
computing leads to the assignment of computer-oriented special problems, 
and even to undergraduate student research projects which could not be 
carried out without computing. Such student work is valuable education 
and highly desirable. 

It is of the utmost importance to keep in mind that computing should 
not be thought of primarily as a new subject to be taught in addition to 
all the other important material now in the curriculum. Teachers who 
make use of computers in a wide variety of subjects have found that their 
material can be taught more rapidly, more thoroughly, and more meaning- 
fully with the aid of computers. 

\ 



We Have Second Class Education for the Majority 



Adequate computing is not available today in many fine small colleges. 
Further, even in many larger colleges or universities which have reason- 
ably powerful computers, the computers are not accessible to the majority 
of undergraduates, wither through lack of an appreciation of the useful- 
ness of computing on the part of the faculty, or lack of suitable instruc- 
tion, or lack of suitable computer languages, or through the way in which 
facilities are administered or financed. Yet these institutions train 
undergraduates of excellent ability. Many of these graduates will go out 
into the business world where they will need to understand and use com- 
puters. 

Many others of these undergraduates will go on to a wide variety of 
graduate work unequipped with a simple but vital skill in problem solv- 
ing and unaware of its power and versatility. The handicap of a lack of 
understanding and skill in the use of computers is extremely severe in all 
areas in which data analysis is vital, in learning as well as in practice — 
in business, in the social sciences, in psychology, in geology, in the 
health sciences, for example. In a very real sense, students who have 
not learned to use computers are badly equipped tor the postbaccalaureate 
world , 

We believe that undergraduate college education without adequate com- 
puting is deficient education, just as undergraduate education with- 
out adequate library facilities would be deficient education. At pre- 
sent, deficiency in computing is widespread. We believe it to be vital 
to the national interest as well as to the welfare of the individual 
student to remedy this deficiency quickly, 

\ 

Wtiat Is Adequate Service? 

. . , Several things are essential even to the most modest user if 
the aim is education rather than hard knocks: 

Adequate instruction in and consultation concerning computing , , . 

Adequate software , , , 

Reliable operation , , , 

A fast turn-around time , , , 

Interactive remote consoles , , , 

Graphic output , • . 

Visual displays . , , 

New forms of input , • , 

Wlio Should Use Computers? 

By sometine in the 1970' s it is doubtful that more than a few per- 
cent of the students will graduate without having made some use oi: com- 
puters. A rough guess of the portion of the undergraduate enrollment 
in each of these c;;tegories as of about 1972 is tabulated in Section A 
and suggests that approximately 35 percent will make substantial use, 40 
percent will make limited use, and 25 percent will make casual use. 
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Problems of Paying for Computing Service 



. . . Our colleges and universities clearly have a central respon- 
sibility to pioneer in and to adopt new educational techniques and meth- 
ods. \fliat is so special, then, about the use of computers in education? 

The answer lies in the extremely rapid growth rates in computer- 
related costs which are b^ing experienced by many universities (and 
should be experienced by more of them). Universities and colleges, 
whether public or private, are all faced with rising costs and a pre- 
carious balance between income and outgo; the public institutions are 
overwhelmed by the tidal wave of student enrollment, whereas the private 
institutions are struggling to provide improved student services and to 
keep pace with the rising faculty salaries in an enterprise dependent upon 
relatively fixed income sources . 

Many of our institutions of higher learning have already respond- 
ed to the significance of computers for all aspects of their programs 
by establishing new departments of computer sciences. Such a step is 
a major one for any university, involving new long-range commitments 
to faculty tenure and to providing building space. Yet, in addition 
to these very substantial financial loads, the universities also face 
the very high cost of hardware and manpower to generate and use soft- 
ware. And these total costs are mounting at incredible annual growth 
rates — figures as high as 45 percent per year are given in the Rosser 
report — which are an order of magnitude larger than the budgetary 
growths universities are used to providing from their own funds, with 
great effort, to academic divisions. 

Estimation of Cost of Adequate Computing for Undergraduate Education 

Universities get computing at bargain rates compared with industry. 
• . . Reasonably skilled student help is available at as low as $1.25 
an hour, and salaries for professional help appear to be lower than 
in industry. Educational discounts have reduced machine costs « Certain- 
ly, those who pay for campus computing get it at a bargain rate. 

Problems of Providing Facilities 

Large computing centers can provide high quality remote service 
while using a batch — processing type of operation. . . • However, present 
experience tends to show that immediate accesti- to comput::!' through inter- 
active remote consoles will be practical and desirable, rather than a lux- 
ury. It is a conclusion, rather than a recommendation, that a large part 
of the necessary computing service will be provided by systems of this sort. 

III. THE COMPUTER SCIENCE STUDENT 

. . . This work calls for access to and interaction with a good com- 
puter center. Since many computer science departments also grant a mas- 
ter's degree, it is difficult to separate the undergraduate use from use 
at the master's level. Graduate work in computer science calls for sub- 
stantial use of computer time in carrying our research on software and 
toward new computer applications. 



The demand for people trained in computer sciences exceeds the sup- 
ply. 

Despite the importance of instruction in computer sciences, the total 
amount of computing connected with such instruction will certainly be smal 
compared with the total amount of undergraduate educational computing 
which we have estimated earlier in this report because there are so many 
fewer computer science students than there are coll^ege undergraduates. 
Thus, if the deficit in undergraduate computing is made up, as we propose, 
an adequate amount of computing would be available for computer science 
education. It is of course important that such use be recognized as a 
part of the education use of computing. 

We must not, however, overlook the quality of computer facilities 
necessary for good education in computer sciences. . . c Though computer 
science education and research need place only modest demands on a large 
computing center^ the quality of the center is of utmost importance. 

IV. INTERACTION BETWEEN RESEARCH AND EDUCATIONAL USES OF COMPUTERS 

It seems very desirable to favor large, up-to-date university cen- 
ters which can serve a variety of needs, including research and administra 
tion as well as education. This is particularly desirable in that the 
educational load may be more seasonal than the research load, so thai, a 
system serving educational needs alone might be nearly idle in the sum- 
mer. Though the funding of research and administrative computing costs 
may well be different from the funding of educational costs, it is only 
reasonable to ask that educational needs as well as research needs be 
taken into account in establishing and operating large computing cen- 
ters ; 

There is another way in which research computing may seriously af- 
fect the educational use of computers. We believe that unless computers 
used in research are managed wisely and effectively, money which might 
be used to advantage in education may be wasted. 

We have observed that most colleges and universities have no ade- 
quate provisipns In their budgets for educational computing. 

. . . Unless adequate provisions are made for the support of re- 
search computing, the very resources which are needed for educational com-* 
puting, and indeed, for the rest of education, may be drained away by un- 
foreseen research needst, ... It is particularly important that univer- 
sities do not carelessly allow overruns in research computing to penalize 
the education of their students. 

V. THE COMPUTER AND SECONDARY EDUCATION 

Training in the use of computing and in the nature of computers 
and computing is rapidly but randomly invading secondary education. We 
have felt it impossible to approach the problem of computers and sec- 
ondary education quantitatively both because of the sheer magnitude of the 
problem and because of the lack of quantitative information. However, 
through personal experience and the testimony of others we have formed 
some preliminary opinions concerning the problems involved. 

The advantages of introducing the use of computing into course work 
and of teaching something about the nature of computers and computing 
in secondary schools can be considerable^ either as a preparation for 



college work, as a preparation for semiprof essional or vocational training, 
or as a preparation for employment. Such training in secondary schools 
will increase rather than decrease the amount of educational computing 
required in colleges and universities. 

There can, however, be real disadvantages to an unwise introduction 
of computer training in high schools. Detailed and narrow training in 
commercial programing languages and the operation of commercial computers 
has apparently led some able young people to accept dead end jobs in a 
market hungry for people with computer know-how, when they might better 
have gone on to college and fitted themselves for more productive and 
rewarding places in our economy. 

Vocational training in computers and computing has a legitimate place 
in terminal secondary education, but this may not be the chief contribu- 
tion which computing has to make to secondary education. Secondary-^school 
students should be taught what computers and computing are. In addition, 
it may be that computers can be used to improve the teaching of many courses. 
Computers may be useful in stimulating the interest of students who cannot 
be reached in other ways. 

Computing is best used in secondary schools by means of convenient 
facilities, such as remote consoles, and simple instructional program- 
ing languages. Instruction in the nature of computers and computing can 
be by means of special texts supplemented with specially designed ex- 
perimental equipment . (■^) 

Unfortunately, this approach is contrary to much that is now being 
done in secondary education. Sometimes the computer used is one which 
is used for administrative purposes, which may be ill adapted to proper 
introductory instruction. Sometimes the computer used is a small 
machine purchased or rented primarily for instruction, but awkward to 
use and of limited computing power compared with a remote console at- 
tached to a large modern machine — or even compared to job shop operation 
by courier or mail on some accessible more powerful machine. 

This is not to deny that good and useful secondary-school instruction 
can be carried out with less than optimal facilities. But we believe that 
money is often spent, and financial obligations incurred (through the pur- 
chase of computers which will be expensive to replace when they become 
obsolescent and expensive to maintain at all times) which could be better 
applied in securing service from a more suitable source. Indeed, many 
secondary schools may, for want of guidance, reexperience all the diffi- 
culties that universities and colleges have already gone through in coping 
with computers and computing. 

Cooperation between secondary schools and universities, iand particu- 
larly providing service to secondary schools from university centers, 
should be encouraged. 
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(1) Such as the material in the text, "The Man Made World,'* and the 
associated experiments being prepared by the Engineering Concepts 
Curriculum project under the auspices of the Commission on Engineering 
Education. 



A. COMPUTERS IN HIGHER EDUCATION 



Introduction 

In attempting to assess the educational need for computers in 
colleges and universities, we find ourselves compelled to believe 
that within a decade essentially all university and college students 
will require some basic understanding of digital computation. 

In short, we believe that the computer and computing are rapidly 
coming to have an impact on the life of practically every member of 
our society. Most people educated beyond the high school level will 
have occasion to make use of these tools, and all will need sufficient 
understanding of their possibilities and limitations realistically to 
appraise the new opportunities now available for information processing. 

In all parts of education, government, or industry, digital com- 
puter use has come about because it is an effective tool. Each new use 
leads to several more — like bookkeeping, inventory control, airlines 
reservations., on-line control of manufacturing processes, design of 
structures, diagnosis of disease, market analysis and forecasting, de- 
sign and analysis of experiments in the social and natural sciences. 
It is a nev; tool with unusual implications. 

Suddenly, it seems, the computer and its many applications has opened 
a new technical field to woman. Of all technological fields the computer 
area shows the greatest growth in the employment of women, largely those 
with baccalaureate degrees in mathematics. 

In every day life the computer problem looms equally large. Auto- 
mation is the usual name for the problem. It means using computers to 
control machines and processes previously carried out by human labor. 
A threat perhaps, but equally an opportunity. Many people can be relieved 
from jobs of mental or physical drudgery. With additional training they 
can carry out more complex jobs using computers than their abilities 
allowed before. How many checkout clerks in supermarkets could add well 
enough to hold their jobs without a computer — the cash register? 

Clearly ^some acquaintance with digital computers will be as essential 
to the next generation as is now familiarity with the automobile and the 
radio. It will need to know what a computer is, its uses and limitations. 
For college and university students the time required to get such famil- 
iarity may be about that to learn to drive a car. Unfortunately, parents 
can't teach about computers so the colleges and universities must. 

An Estimate of Needs 

A quantitative estimate was made by classifying the needs of major 
areas of study as (1) substantial, (2) limited, and (3) casual. Cate^ 
gory 1 includes primarily all the biological and physical sciences and 
engineering and roughly half the social sciences, mathematics, and 
business and commerce. Category 2 contains the other half of mathematics, 
social science, and business plus three-quarters of education. Category 
3 includes mostly the humanities. 

In category 1 an introductory course in' the freshman year would al- 
low students to make routine use of the computer in many courses — probably 
more than 50 percent — throughout their undergraduate career. Students in 
category 2 will probably take an introductory programing course at an 
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early stage of their education and then make some use of the computer in 
three or four other courses during their 4 years as an undergraduate. 
Students in category 3 need not make any use of the computer as part of 
their major study although it is quite likely that even they will find it 
useful in a few courses. By sometime in the 1970' s it is doubtful that 
more than a few percent of the students will graduate without having 
made some use of computers. 

A common characteristic of both the general and professional edu- 
cation in computers is that the student is gaining understanding of and 
facility with a tool. Such instruction is often best given, in terms of 
motivation and of skill, in connection with the study of the discipline 
for which the tool is important. Thus we would expect that students of 
education might learn digital computation in connection with analysis of 
educational statistics. Introductory physics students might find digital 
computation a powerful tool for reduction of experimental data or in sim- 
ulation of experiments. 

Institutions will differ in the way in which they introduce students 
to digital data processing, and this is healthy. But if the most is to 
be made of limited time — and every new subject introduced into the col- 
lege curriculum now faces rigorous competition from other subjects which 
can make excellent claims on the student's time — it is important that 
computers be used to extend rather than displace the student's grasp of 
other subject matter. 

In undergraduate education the computer offers especially exciting 
possibilities in teaching the formation of hypotheses or theories. Phy- 
sics, for example, has been very successful in describing and explaining 
the physical world because theories could be constructed and results cal- 
culated on the basis of fundamental principles. Yet it still is sometimes 
hard to separate the logical from the empirical content of our knowledge of 
physics . 

As Prof. W. M. Huggins of Johns Hopkins University has pointed out, 
computer methods now permit us much more readily to examine the logical 
consequences of a given set of assumptions in nearly any discipline with- 
out turning to analogous systems in the real world which imperfectly 
realize the assumptions . In these situations , the implications of theory 
may be examined with a "pure" system in which a prescribed sequence of 
operations can be performed precisely as specified without any uncertain- 
ties or irrelevancies from the real world contaminating the investigation. 

This manmade world of the computer will enable all disciplines to 
a greater or less degree to generate an idea, hypothesis, or theory, 
and test its value completely independent of its practical realization. 
Added to this possibility is the computer's ability to handle data with 
all the complexity that exists in the real world. Such powers have never 
existed so extensively before and have tremendous potential at all levels 
of the educational process. 

An Important Plus 

We have discussed the need for and cost of education in the use of 
computers as a tool in solving problems in various disciplines. This 
seems to us the most direct route to knowledgeable use of computers by 
students and faculty. But the presence of a computer, or its input- 
output terminals, on a campus creates an additional opportunity with 
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equally great rewards. 

These rewards could come in the form of assistance in the teaching- 
learning process itself. Many exciting new experiments have the student 
interacting directly with the computer through typewriter, visual, or 
audio presentations. With competent and careful programing of the computer 
one finds it helping the student to construct answers rather than picking 
them from a list; to learn as he would from a teacher. 

The potential to the student and increased effectiveness of the 
teachers merit intensive development of computer assistance learning 
at all educational levels. With large computers, more faculty exper- 
ienced in their use, and better input-output devices, this teaching 
process can be explored and developed toward the end of the period we are 
considering. It is possible that productivity gains will provide much 
better education at very reasonable costs. 
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Classification c. Computing Needs by Major Areas of Study 



ERIC 



Major Area of Study 



Agriculture 

Architecture 

Biology 

Business and Commerce 
Education 



Engineering 

English and Journalism 

Fine and Applied arts 

Foreign Language and literature 

Forestry 

Geography 

Health • 

Home Economics - 

Librciry science 

Mathematics 

Military 

Philosophy 

Physical Sciences 

Psychology 

Religion 

Social Sciences 

Others 



Total (460,000), 
100 (Percent).., 



Subs tant ial 



23,000 
28,000 



33,000 



1,000 



500 
9,500 
2,500 



.17,500 
7,000 



38,000 



160,000 



35 



Usage 



Limited 



600 



28,000 
84,000 



1,300 
1,200 
10,500 



9,000 



6,500 



38,000 



179,000 



40 



Casual 



4,600 



28,000 



35,000 
16,000 
12,000 



5,000 



4,700 



3,600 



12,000 



120.900 



25 
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B. SOMfi: FACTS 01' LIFE ABOUT COMPUTF.RS 



The mode of using computers has changed steadily through the years. 
In the earliest days of computers, each user took his program indivi- 
dually to the machine and used the computer either until his problem 
was solved, or until he ran out of assigned time. This is no longer 
feasible except in iihe use of obsolete computers which have been re- 
placed but not discarded, and when one considers maintenance and space 
for such machines, it is of dubious merit. 

One of the first advances in adapting computers to easy use was the 
open shop together with batch processing. Open shop operation means that 
anyone vjho follows specified rules can get a program run, not just a sel- 
ected group of programers. By batch processing we mean that the programs 
and data for a lot of jobs which various people want done are put on a 
magnetic tape and run through the computer in sequence. This means that 
all i^rogranis to be run must conform to certain rules, and use the input 
and output facilities which are provided for all. All these functions 
are implemented by a small amount of additional hardware and a laree 
executive or system program to manage the operation automatically.^ ^ 
Batch processing can cut down the turnaround ti'me, the time between 
handing a job in at a computer center and getting an answer back, to 
one or i:wo hours. As computerf:^ have come to be used by more and more 
people for a greater variety of jobs, even this may be too lor.g to wait 
for an answer. 

A recent development which makes computers more efficient and more 
flexible in use is called multiprograming. The flexibility is obtained 
by having the computer take up tasks in order of their ease or brevity. 
This is similar to a garage mechanic's having a 5-hour job but taking on 
easier 5-or-lO minute jobs as they come in. By interrupting the larger 
job periodically, more customers are satisfied and no one must wait for 
a very long time. In multiprograming the computer can leave a long job 
partly done to take on other, shorter ones, then return. This procedure 
also leads to greater efficiency. Without multiprogramming, the entire 
expensive computer system can be idle if processing is delayed for any 
reason; for example, if a new input tape must be mounted during the 
course of computation. This wastes both time and money ^ , - With multi- 
programing, another job, or part of a job, can be started (or even com- 
pleted) during these necessary interruptions. 

Another recent improvement in computer organization permits many 
users; to have access to the machine simultaneously. This is called 
multiple access. 

Both multiprograming and multiple access permit increased efficiency 
of computing facilities and produce better service for more users. 

The interaction between man and machine is an essential element in 
many modern uses of computers. The computer types out a tey.t, or draws 
a picture, or places packages for minimum wire length, or calculates the 
deflections in a mechanical structure, and a man observes the result 
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(1) Programs of this kind become an integral part of the computer to 
users, and so are often called '*software'^ as a contrast with the 
hardware. The other computer operating schemes mentioned in the 
remainder of this appendix are also implemented by a hardware- 
software system, not by hardware alone. 
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and makes alterations to correct defects or to improve performance. Mul- 
tiprogramming, multiaccess, and peripheral computers and visual displays 
are important elements in making such interactions between man and machine 
quick, easy, and efficient. 

C. COMPUTER LANGUAGES 

The provision of appropriate, adequate, and efficient languages is 
one of the vital ingrcdiants in the wider and more effective use of 
computers. This is a strong reason in favor of providing students and 
faculty with access to a large and powerful computer, rather than a small 
computer of limited flexibility and capability. 

D. EDUCATING THE FACULTY IN USE OF THE COMPUTER 

The greatest initial effort to aid faculty members would probably be 
for disciplines which are already making substantial use of the computer. 
Engineering comes to mind immediately as an outstanding example. Statis- 
tics is another good example of an important computer application; it 
touches many areas of the social sciences, biological sciences, and 
physical sciences. It is probably that many faculty members may have 
their first: occasion to consider use of the computer in connection with 
statistical problems. 

Younger faculty, who are closer to their graduate student days, 
may have greater awareness of the growing importance of the computer, 
and they may, therefore, be among the first to bring pressure on the 
computation center staff to learn about the computer. But it has been 
pointed out that a relatively short interval of intense training can 
prepare a faculty member to make effective use of the computer, and it 
is clear that many faculty members from all age groups will — and should — 
want to become conversant with the computer. 

Need to solve a particular set of problems or to keep current in 
one's field provides an important motivation for a faculty member to 
seek instruction in use of the computer. . . . Another motivation for the 
faculty member is his desire to keep pace with his students who have 
found the computer fascinating and useful. 

It is very important for the faculty to recognize that the time 
needed to cross a significant threshold of understandintj so that one may 
begin to do useful v'ork for oneself and his students is very low compared 
to a discipline such as mathematics or operations research or languages. 

There is evidence, from experience at schools such as Dartmouth, 
that a nearby conj?:ole and simple programing languages, if available, 
make it especially easy for a faculty member to learn and Vo experiment 
with the new tool in spare moments and in private. 

E. THE LARGE UNIVERSITY COMPUTATIONAL FACILITY 

The Patterns of the Past 

In the past, computation has usually come to colleges and universities 
through a proliferation of computers around the campus, each computer as- 
suming a single role, such as teaching, research, or university administra- 
tive data processing. While this ''solves** the problem of administering 
computers y albeit in a costly and redundant manner, it generally begs 
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the question of how the computation might best serve the needs of edu- 
cation, and it establishes artificial boundaries which tend to stifle 
the healthy growth of university computer use. 

The Place of the Computer in the University 

The advent of time sharing, terminals of many types, and the modular 
computer makes computation more flexible and powerful, but it makes the 
administration of computation more difficult. In the past a computer has 
often been administered by some special group which uses it the most, has 
the money to support it, has the space to house it, or sometimes merely 
has had the courage and energy needed to obtain the device. \^ile all of 
these reasons vjerc? probably valid at the time the computer was obtained, 
the passage of time and changing conditions will almost certainly in- 
validate the original reason for control of the computational facility 
by a single department or specialized group. 

A proper global view by its management enables the computation facility 
to react the combined needs of the whole university rather than just 
the particular needs of a single department or group. 

The ultimate administration of the facility should rest in the hands 
of an adminis trijtor so placed as to be cognizant of the total needs of 
the university. Due to the leadtime necessary to obtain additional or 
replacement computational equipment, the administrator of the computa- 
tional facility must be aware of the long-and-short range plans of the 
university in order to have time to react to planned changes. 

It is essential that the management of the facility have sufficient 
independence so as not to be dominated by any one division of the uni- 
versity and that there be enough intellectual leadership in the center 
so th t it c^'n understand the educational goals of the administration 
and be competent to work with the faculty and students. Caution should 
be exercised to make certain that all users have a forum in which their 
needs and dissatisfactions ^can be heard. When communication ceases, the 
usefulness of the facility decreases. This is particularly vital in the 
field of computer sciences. The computer sciences faculty should not be 
burdened \7ith the administration of a computer center. Nor should their 
research and teaching interfere with the continuous and effective opera- 
tion of the center in providing service. However, computer science 
people should have a stong voice in the introduction of new hardware 
and software and in adapting computers to new uses. 

Facility Orientation 

The chief reason for existence of a computation facility is to provide 
computation, whether for teaching, or research ranging from history to 
computer sciences. 

In view of the large dollar value associated with computer devices and 
staffs, it would seem reasonable that all campus computational facilities 
should be coordinated through one person having the responsibility for 
the total computational and data processing needs of the campus. 

Since the universities are training the men of the future, it seems 
V -.vious that the men should be trained on the most modern equipment avail- 
able today in order to have a fair chance in the world of tomorrow. 
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Facility Operation 

In order that the facility provide adequate quality service, it 
must be user directed. While one computer can work in practically all 
areas of problem solving, it is rather doubtful that one pevson can work 
in all areas. This situation requires that problem-oriented people serve 
as an interface between the user and the computer. Many of these problem- 
oriented people will be administratively outside of the facility; some 
may be within it. The number of interface people will vary widely with 
the number of user areas served by the facility and the extent of exper- 
ience and capability of the interface personnel. 

In general, the staff of the facility will fall into four categories: 
(1) administrative, (2) operational, (3) software oriented, (A) user 
oriented. ^ 

The administrative personnel should concern themselves with the long- 
and-short-range plans of thfi facility while continually coordinating the 
efforts of the other three groups. 

The operational personnel should be concerned with \the daily operation 
of the facility and should attempt to maximize through-put and minimize 
turnaround time. 

The software-oriented personnel should concern themselves with the 
operating systems of the facility, ever conscious of the needs of both 
the user and the operations staff. The availability of good software 
is probably more important than good hardware. It is not necessary or 
desirable for most schools to write large operating systems programs 
since they will be available from other sources. However, it is impor- 
tant that software oriented personnel be available to interpret, modify, 
update, and add to these programs. 

The user-oriented personnel are the outward face of the computer 
facility. They should serve as the buffer and interpreter between the 
user ar.d ♦'he facility. A failure in the first line of defense can well 
make the rest of the facility ineffectual. 

The Machine 

An unfortunately common first step into the computing field is the 
acquisition of one or more small machines with complete open-shop opera- 
tion. While this type operation is rewarding to the user, it is some- 
what difficult to justify on a cost basis, and the user soon becomes 
disillusioned by the limited si:ie and speed of the machine. 

When the terminal is mentioned, one normally visualizes a typewriter- 
like device with someone operating the keyboard at a poor typing rate. 
The term tern *.nal should be taken to mean any input-output device avail- 
able. One can visualize not only typewriterlike terminals in using areas, 
but also high-speed readers and printers, graphical display devices, and 
and small peripheral computers which iJtore data and process it to some 
extent but call on the central computer for difficult processing and com- 
putation. Such terminals, and problem-oriented languages and compilers 
open a whole vista of possibilities for university computation utilizing 
a central processor and time sharing. 
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F. WHAT COMPUTER FACILITIES ARE APPROPRIATE 



Smaller Colleg es 

Actual experience hns sliown that a single teletypewriter can expose 
computing to hundreds cf students during the course of an academic year. 
Naturally, a deeper involvement in computers with more frequent exercises 
will require additional teletypewriters. 

Secondary Schools 

In general, the purpose of secondary-school education in the use of 
computation should be to enable the student to understand the nature, 
ease and power of computation, and to use ti in course work in a veriety 
of subjects. This is best done through the use of simplified languages 
which are not available on small computers. 

G. ESTIMATION OF REQUIRED COMPUTER CAPACITY AljJD COST 

In trod cut ion 

Estimating the required computer capacity and its cost is difficult 
because of the complex interrelationship of the needs, the variety of 
available facilities, and the uncertair^ty in the possible rate of growth. 
* . . On the basis of available data and experience we believe that the 
simple programing languages, convenient teriliinals, and rapid access of 
time-sharing systems will lead to a faster growth rate and a more wide- 
spread use than with older batch-processing systems. For example, at 
Dartmouth, within 2 years after installing a time-sltar ing system, usage 
grew from essentially zero to the point where more than one-half of the 
students used the computer each quarter. Further time-sharing systems 
appear to be m economical means of providing high quality computing 
service to a Taos t all schools. 

Estimation of Needed Capacity 

The basic'unit in the calculation was chosen to be the average number 
of hours each student is at a console in each week. This figure was 
estimated as one-half hour per student per week. (Very roughly, this 
would be equivalent to one-hv If minute of processing per week on a large 
batch-processing computer «) It was obtained by estimating that those 
students making substantial use of the computer would total 130 hours at 
a console di^.ring their 4 years, those making limited use would total 46 
hours, and those making casual use would total 18 hours. The average use 
during a 4-year curriculum, based on the estimated classification according 
to major areas of study, is then 0.35 (130)4-0.4(46)4-0.25(18)^69 hours. 
This is 17.25 hours per year of about one-half hour per week of the school 
year. The total hours of use in each category might be made up as follows: 
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Substantial Hours Limited Hours Casual Hours 

Introductory Introductory 

course 10 course 10 

N 

10 other courses, 4 other courses, 3\courses 

12 problems 6 problems \ 3 problems 

per course 120 per course. . 36 per course. . 18 



Total 130 Total 46 Total 18 

Cost of the Consoles 

. . » A reasonable estimate of their cost is $125/monti\. Since most 
students are in schools needing at least 10 consoles, it is assumed that 
about 25 percent excess is adequate. ^ 

J. EXAJ'IPLB S OF THE USE OF COMPUTING IN COURSE WORK 

Business * ' 

^ Instructor's comments: The computer does analysis computations that 
would take over 100 hours on a desk calculator. Without it, the analysis 
would be simplified to eliminate many important aspects; with it, more 
time can be spent on the interpretation and meaning of the analysis. 

Instructor's comments: The computer enables students to explore the 
process with 10-12 cases, each with 10-12 time periods. It takes the 
exercise out of the realm of arithmetic and makes it a real learning 
experience in the management of a process. 

Mathematics 

. . • '^It's so fantastic it's almost impossible to say how much better 
the course is. The amount of practice the students get is up by one to 
two orders of magnitude.'* 

Data 

Before a computer was made available t:o the students a problem of 
this sort could not be assigned because the calculations would have 
required too large a portion of their study time. Nov; they are able to 
do several such problems which provide a good base for considering more 
complex and rea].istic systems later. The students have reacted very 
enthusiavStically to its introduction into the course. 

. . % The realistic problem made possible by the computer relates the 
material covered in the mathematical treatment of numerical methods to a 
"real" engineering problem and gives students confidence in their ability 
to solve real problems. 
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Ralph Lazarus 

Federated Department Stores, Inc., Cincinnati, Ohio 

The digital computer has already proved to be of great value in 
recording, controlling, and analyzing the masses of merchandise infor- 
mation which we require to run our increasingly complex business. It 
is also used more and more effectively in our analysis of current opera- 
tiona and seasonal budgeting. 

It will become even more valuable as we learn to use its qualita- 
tive potentials for longer range knowledge, and decisions which we have 
to make. We should be using this tool to identify not only future needs 
of consumers, but also in v;hat kind of environment and with what kind of 
services they will wish to make their purchases* 

As we develop our organization for the future, we will be searching 
for men and women not only knowledgeable in the principles of management, 
but in the techniques of applying these principles as well. We will be 
looking to the universities to produce graduates with a broad spectrum 
of knowledge, including an understanding of the use of computers to 
manage a large business, both short and long range. 

Daniel V* DeSimone 

Director, Office of Invention and Innovation, U, S. Department of 
Commerce, National Bureau of Standards 

It is common to say that the computer has changes our lives , that 
it enables us not only to do things better, but to perform tasks never 
before feasible to man. Wliat is not common is the realization that the 
computer has given man a new freedom, which is of enormous significance 
to the education and fulfillment of this generation and all those to 
com?. It has released him from the drudgery of the past and given him 
new opportunities to utilize his creative powers, as the Greeks put 
it in another age, along lines of maximum excellence. 

It is of the greatest importance, therefore, that man be educated to 
harness this electronic servant, for only then wil] he more univer- 
sally be free to develop and fulfill himsc*lf creatively. And we would 
hope, too, that with this new freedom, our educational system will then 
devote greater emphasis on stimulating the inventice and innovative 
potential of students, for it is not sufficient merely to teach them 
what the computer can do for chem. They must also be taught what the 
computer cannot do for them* 

John G. Kemeny 
Dartmouth College 

... I am of the opinion that no other academic program yields as 
high as dividend, per time invested, as the freshman computer program. 
Even if the student never again touches the computer, he vl7ill leave the 
college with a sensible attitude toward the use of high-speed computers. 
We also know that a significant minority of the students avail themselves 
of time-sharing in connection with more adyanced courses. The ability to 
assign computer problems as a matter of routine, in any course that has 
a year of mathematics as a prerequisite, is beginning to show a significant 
effect on the campus. Our engineering and business schools have made most 
imaginative use of time-sharing in a wide variety of courses. We also 
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find scattered, but interesting use throughout the science and social 
science departments. And everyone seemo to agree that the use will 
expand as the faculty gains more experience. . . . 

H. W, Johnstone, Jr. 

Professor of Philosophy and Assistant to the Vice President for Reseai"ch, 
Pennsylvania State University 

Let me begin by agreeing with you (J, R. Pierce) that most u:der- 
graduates should be exposed to computers and computing as tools. But: 
my own argument for such exposure is not that most students oughi: to 
learo to use the computer in order to solve practical problems ^, any 
more than I would argue that they should study scientific method in order 
to solve practical problems. Scientific method, in the form in which is 
sometimes a required course (or part of one) for all or most undergrad- 
uates, is a liberal study. Its purpose is to acquaint the student with 
the nature of scientific thinking, so that he will see science not as a 
kind of familiar magic that he takes for granted, but rather as a human 
achievement. In my view, a similar liberal course ought to be given on 
computers . The emphasis would be upon the concept of a computer and 
upon the general methods of using computers. The student who had been 
exposed to such a course would see the computer as a human achievement 
rather than as a bl rk bcx to be taken for granted. He would see how 
the possibility of using computers to solve problems has revolutionized 
the ways in which we think about the problems. A person for whom the 
computer is merely something to be used gains from his contact with it 
no appreciation of the nature of the contemporary world. Such appre- 
ciation presupposes a certain awareness of the nature and method of the 
computer as such — an awareness than is quite different from the knack 
of programing in FORTRAN. No one could say that the course I have in 
mind is concerned with gadgetry. 

I would say that the nature and ir.ethod of the computer are philo- 
sophical ideas, like those of f.he nature and method of science in 
general. Most of the ideas presented in truly liberal courses are 
philosophical. The philosopher can be concerned with these ideas in a 
deeper way than is either the student or teacher of the liberal course. 
The philosopher is not content merely to expound the ideas; he is in- 
terested in stating as clearly as possible what they mean. Both the 
idea of the computer itself and society's assumptions about the use of 
the computer need analysis and clarification. 

The philosopher sees culture as manmade, and indeed as an expression 
of man's view of his own nature. Medieval culture was the expression of 
the view that man is at home in the world. When science first arose 
in the 17th century, it was both the cause and the result of an increas- 
ing sense of alienation from the world. Man regarded himself as a crea- 
ture of subjectivity, whose senses screened him from the invariant math- 
ematical relationships that governed the universe in its infinity. Now- 
adays we are less sure that these relationships are invariant, less sure 
that the universe is infinite, and more confident in our own point of 
view. Some of this confidence has been won through the 'ise of the com- 
puter. Its role in our culture is thus an expression of our view of our 
own nature. 
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At our symposium (the computer s^Tnposium presented at Bell Labora- 
tories in June 1966), I was fascinated by the particular applications that 
you are making of computers. What impressed me most deeply was that in 
the number of these applicatio^s we have reached a turning point. The 
use of the computer has all at once spread to all aspects of our culture. 
It is this that struck me 'A<i^ being of primary philosophical relevance. 
Wliat is relevant is the way v*:he computr.r has changed the quality of 
contemporary life — not so much in satisfying our material needs as in 
causing us to think about ourselves in a new way. 

H. 0. Pollak 

Director, Mathematics and Statistics Research 
Bell Telephone Laboratories ^ 

. . . Future computing specialists, future secondary teachers of 
mathematics, future research mathematicians, future users of mathematics \ 
in other disciplines, and future teacher:> of undergraduate mathematics 
make up most of our body of mathematics btudents. It is clear that most 
undergraduate matliematics coursed should contain Questions, problems, and 
pieces of theory which are motiVnted by the numerical aspect of the sub- 
ject. FurtheriiTore , all mathematics majors should have an exposure to 
the computer. 
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Appendix C 
NEEDS VERSUS DESIRES 



In order to establish specifications and criteria for computer 
s^election, it was necessary to determine required and ^^ceful 
reatures. The determination was based on extensive meetings with 
faculty meribers (most departments were consulted) as to needed 
and desired applications. 

Those features found to be required are listed: 

o ANSI COBOL and administrative applications pack- 
ages, 

• Versatile timesharing (BASIC or XBASIC; ANSI FORTRAN; 
ANSI COBOL), 

• Load--and-go FORTRAN, 

• Concurrent batch and timesharing capability, 

• Large batch processing capability (at least 100 
K bytes) for at least COBOL and FORTRAN, 

• Batch multiprogramming and spooling capability, 

• Two or more 9 track tape drives, 

• Capable statistical and scientific applications 
packages, 

o Data base management system, ^ 

• Text processing system, 

© Discrete and continuous simulation packages , 

• String Manipulation language, 

• CAI language and appl ications packages , 

• Optical page reader, 

• Digital plotter 

• CPU to CPU communications capability (not necessar- 
ily implemented with initial configuration) , 

Those features found to be vary valuable, although not absolutely 
required, are listed in order of priority: 

• APL, 

o Graphics capability , 

• Digitizer, 

• PERT and Linear Programming application packages, 

• FORMAC, 
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ANDREWS UNIVERSITY 

BEKRIEN SPRINGS. MlCllKiAW -IQIO-J 



Telephone: <5lO) -I?!-;/?! 



Novamber 22, 1972 



To: Richard HaTnmill ' ■ 

From: LeRoy Botten 

Subject: Interim Academic Feasibility Study Status Raport 

The Accdemic Feasibility Study Committee has completed the first phase 

of its \7ork. From an initial group of 22 system proposals, 8 were' selected 

for detailed study. Based on vendor presentations and literature, Data-Pro 

(and similar sources), and a limited sampling of reference accounts^ 

preliminary analysis has been completed. The analysis assigned points 

to about /|00 categories grouped into the five major areas included in 

the attached table. The numbers in parentheses represent the \>7eight assigned 

to the major areas. 

The ramaining rows in the table are self-explanatory, but should be inter- 
preted vjith caution. The weighted point total is a measure of system 
perfoi-mance; however, we deferred analysis of available applications programs 
until after this initial screening was completed. The monthly co5t repre- 
sents total cost of the system, based on our purchase cost, maintenance 
cost, software cost (as appropriate), and a depreciation allowance for 
our printer. A standard pricing formula was used for comparison purposes. 
Before the study is completed, these costs may be changed based on revised 
conf i^.urations or alternative funding methods. (A standard configuration 
was used to permit cost comparisons — our initial installation may not 
require the full evaluation configuration.) 

Several vendors have been eliminated on the basis of not meeting required 
performance criteria: Burroughs 5500 , Honeywell 430, IBM 370/125, and 
NCR 200. V?e feel closer investigation will help separate the closely 
grouped remaining systems. In particular, now that the number of systems 
has been further reduced, we will be able to apply more detailed methods 
of study. Art Klein is doing a financial analysis on Digital Equipment 
Corporation, Hewlett-Packard, Xerox Data Systems, and Funding Systems 
Leasing Corporation. We will contact a larger sampling of reference accounts 
and plan visits to installations where practicable. We will arrange for 
proof that certain vital existing programs can be properly compiled and 
executed. We will be studying in great detail the available applications 
packages. A new series of vendor presentations on a very technical level 
will be scheduled. 
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Richard Hammill 
November 22, 1972 
Page Two 



Two other noteworthy additions have also been made to the study. The ! 
first is comparison of our study to that of (intentionally omitted). The j 
second is a detailed consultation with (intentionally omitted) on the 
results of our study to date. 

Although these results are encouraging, they represent only interim results 
These conclusions d.epend heavily on what the vendors claim for the systems. 
This part of the study was planned to ensure that we did not overlook 
the potential "best possible" system. The next phase of investigation 
is intended to carefully verify the claims of the manufacturers and ensure 
that the system finally recommended will perform satisfactorily in our 
applications. For this reasoti, the final recommendations of the Academic 
Feasibility Committee may differ from conclusions drawn from data collected 
to /this point. 
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Appendix F 
CORPORATE STABILITY REPORT 



A« Klein of the Business and Administration Department was asked 
to evaluate the strength and stability of the vendors of. the four 
systems not eliminated on the basis of criteria and Funding Leas- 
ing Systems Coporation '(a firm offering computer financing via 
leaseback). Based on Standard, and Poor's, and Argus rating systems 
and on brokerage (Contacts the following cornraents are submitted: 
Xerox Data Systems: 10% of gross is in computer field; Argus 
(scale of 1 to 4) rates Xerox Data Systems as 1; Xerox 
Corporation is solid, conclusions regarding Xerox Data 
Systems are less clear. / 
Univac Division of Sperry Rand Corporation: Univac is the largest 
contributor to Spe.rry Rand sales and earnings j Univac is 
second only to IBM in the computer industry; Univac revenues 
are expected to increase; Univac is very healthy, 
Hewlett-Packard Company: very healthy corporation;, only small 
fraction of business (2% of gross) is in computers; Hew- 
■ lett^Packard could easily back out of the computer business; 
Argus (scale of 1 to 4) rates Hevxlett'-Packard Company as 2p 
Digital Equipment Corporation: major strength in the mini-computer 
, market; excellent profit and loss record; . Argus (scale of 

1 to 4) rates DEC as 3; although DEC is not as large as those 
firms rated above' it is totally committed to the computer 
field; it is a very strong firm. 
Funding Systems Leasing Corporation: a wholly ovmed subsidiary of 
Funding Systems Corporation; Equimark Corporation oims 51% 
of FSC; $47,647,.000»00 i,s invested in FSLC; no evident 
problems exist* 
■ / 



(Pages F-2 through F-15 intentionally omitted) 
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December 11, 1972 



REQUEST FOR BENCHMARK 



Purpose ^ - 

The principle purpose of this benchmark study is to demonstrate that 
certain representative programs can be executed, on the systems proposed 
for installation at Andrews University, by vendors 'receiving this request. 
Sample production , programs , and appropriate test data, are also included 
in order to measure ease of conversion. The secondary purpose of the study 
is to measure compile, execution, and response times of representative pro- 
grams, under controlled circumstances, as an aid in assessing processing 
capabilities of the various proposed systems. 

Andrews University does not suggest that the programs submitted con- 
stitute a camprehensive__or_j::^resentative mix of processing to be accom- 
plished in the future. Rather, the programs were chosen to exercise cer- 
tain compiler and machine features which are of particular interest. 



Time Frame 

In order to obtain system delivery at a- time acceptable to Andrews 
University, an order must be placed no later than the middle of January 
1973.^ For that reason we must require that results of this study be in 
the hands of LeRoy Botten absolutely no later than 1:00 p.m. ,on January 
8, 1973, Please do not request deviations from this policy, none can, be- 
granted. If for some reason the study can not be completed, please re- 
turn partial results. Results received after the stated time can not be 
considered. 



Evaluation of Results 

• Andrews University reserves the right to make the final determination 
of the value and usefulness of any or all parts of the study. In view of 
the commonly understood difficulties of conducting a fair benchmark study , 
we do not intend to make a final determination necessarily based on the 
results of the benchmark. Nevertheless, we do desire results which can 
be used to make meaningful- comparisons between proposed systems. 

47. . 

Since a relatively short time has been allowed to complete the study, 
we do not expect that a test sys-tem will be configured precisely to the 
bid configuration. It is necessary that a full description of the test 
configuration be forwarded with test results. Results submitted without 
an adequate configuration summary will not be considered . 

One of the most difficult tasks in evaluating a benchmark study is de-- 
termining how variations between bid and test configurations have biased 

ERIC G-2 



results. Realizing that. each vendor is in the best position to under- ■ 
stand any existing biases, we expect that a full disclosure of such 
biases will accoiTipany test results- The cover letter accompanying test 
results, or partial test results, must contain the following statement: 

(Vendor) certifies the configuration proposed 
for Andrevjs University will meet or exceed performance 
standards specified or implied by the attached bench- 
mark test results, Wiere necessary, due to differences 
between proposed and test configurations, results of 
tests have been adjusted to represent the proposed con- 
figuration performance. All such adjustments have bee'n 
specifically noted. (Vendor) is willing to include in 
the final contract a committment to rerun the bench- 
mark study on the installed system as a final accept- 
ance test such that system acceptance by Andrews Uni- 
versity will be contingent on performance equal or bet- 
ter in all respects than performance specified or im- 
plied by the enclosed test results." 

Please understand the intent of the above paragraph is to help pre- 
vent a difficulty common to many benchmarks: test systems that are con- 
figured to perform better than proposed systems. Vendor cooperation with 
the intent of this paragraph should help Andrews University to fairly 
interpret the results of this benchmark study. Results submitted with- 
out the above statement will not be considered. 



Programs 

V. 

The test programs (described in enclosures) will be identified in the 
test procedures as follows: 



BASIC 



Bl . BATCH REGRESSION 

B2 CONVERSATIONAL REGRESSION 

B3 RANDOM 

B4 MATRIX 

B5 FILES ' 

B6 GRAPH 

B7 ALPHA 

B8 B CRUNCH 



COBOL 



CI FILE 

C2 CREATE UPDATE 

C3 PRDIT 

CA COPY 

C5 SORT 

C6 DEMO (data for C2, CREATE) 

C7 DEMO (data for C2, UPDATE) 



FORTRAN 



Fl F CRUNCH 

F2 DIFFRACTION 

F3 FOURIER 

F4 EQNS 

F5 COMPLEX 



Conversion Test 

Record man-hours and systems resources required to convert COBOL pro- 
grams Cl, C2, C3, C4j and C5. Provide listings of converted programs. 

Dedicated Machine Performance Tests , . 

In-order to allow controlled timing tests, the following programs are 
to be separately run on a totally dedicated system in the timesharing mode: 
B8, Cl, Fl. Program logic includes print statements which are to'used in 
timing. Using a stopv;atch, time the interval between the "RUN'^ command and 
start of the output, "START;" record this interval as "compile time." Using 
a stopwatcii, time the interval betv;een the start of output, "START," and 
the completion of output, "STOP;" record this interval as "execution time." 

Similarly, the following programs are to be separately run on a to- 
tally dedicated system in the batch mode: B8, Cl, Fl, Modify program code 
as necessary to use system interval timer to record "compile time" and "execu 
tion tinie" as defined in the previous paragraph. Record interval timer 
precision. 



Laaguage Tests 

Make coding changes required to execute Blj B2, B3, B4, B5, B6, and . 
B7 in the timesharing mode. Submit a listing of each program as executed 
and corresponding output. • 

Make coding changes required to execute C2, C3, C4, and C5. Submit a 
listing of each program as executed, compile-through-load" time for each 
program, and output from C3. Timing to be based on system interval timer 
(make coding changes required for its use with each program).. 

Make coding changes required to execute F2, F3, F4, and F5. Submit a 
listing of each program as -executed, compile-through-load time for'each 
program, and output from each program. Timing to be based on system in- 
terval timer"'(make coding changes required for its use with each program) . 

Multiprogramming and Concurrent Processing Tests 



For the background processing in . this test two job streams are to be 
used; a precompiled COBOL job stream composed of data C6 and C7 processed by 



precompiled programs C2, C3, and C4; and a sequence of compile-and-go runs 
for F2,.F3, F4 , and F5. Each of these job streams is to be run in the or- 
der shown. On completion of each sequence the cycle is to be immediately 
restarted (eg., F2, F3, F4 , F5, F2, F3, F4, F5, F2, ...). Using the 
system interval timer, measure tbe time from start to end of each sequence 
(as requested below) and record as "COBOL' sequence time (CST)*' and "FORTRAN 
sequence time (FST)" respectively. Submit a listing of each sequence as 
executed. 



No Timesharing Users 

Record .average values of CST and FST with no timesharing users. 



Five Timesharing Users 

Record average values of CST and FST with five timesharing users oc- 
cupied as follows (each user repeats his "aSiiigned" process during dura- 
tion of test phase): ; , 

1 creating and debugging Bl 

.2 running B2 

' . "1 creating and debugging Cl . 

1 creating and debugging F5 ^ 



Ten Timesharing Users \ ' 

Same as for five timesharing users, except two sets of timesharing users 
as described above. .-^ . 



Fifteen Timesharing Users ' 

. Same as for five timesharing users , except three sets of five time- 
sharing users as described above. 

Minimum Standards 

Although all parts of the. benchmark test are of interest, the time al- 
lowed for completion is somewhat less. than would normally be expected. 
Andrews ^University is most interested in complete results for the Con- 
version Test, the Language Tests,, and at lease some demonstration of mul- 
tiprogramming and concurrent (timesharing with batch) operation. When 
these results are assured the other tests should be run. 
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. BASIC PROGRAMS 
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Bl BATCH REGRESSION 



This represents a typical student program in which the student takes 
about 15 minutes typing in the initial source program and then takes a- 
bout 10 minutes c 'gging and testing the program running it several times 
while making the i-ections. 



10 LET T1=T2=T3=T4=T5=0 

20 READ N 

30 F0R 1=1 T0 N 

AO READ Y, X 

50 LET T1=T1+X 

60 LET T2=T2+Y 

70 LET T3=T3+X*X 

80 LET T4=T4+Y*Y 

90 LET T5=T5+X*Y 

100 NEXT I 

110 LET V1=T2-T1*T1/N 

120 LET V2=TA-T2AT2/N 

130 LET- V3=T5-T1AT2/N 

140 LET B=V3/V1 

.150 LET A=T2/N-B*T1/N 

160 PRINT "Y INTERCEPT A", A 

170 PRINT "SLCiPE B", B 

180 LET R=V3/SQR ,(V1AV2) 

190 PRINT "C(ZlRRELATI0N R", R. 

200 ST0P 

210 DATA 5 

220 DATA 12, 1 

230 DATA 18, 2 

240 DATA 26, 3 

250 DATA 42 J 4 

260 DATA 55, 5 

270 END 
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B2 CONVERSATIONAL REGR£:SSI0N 



This represents a typical library program in statistics or a program 
in computer assisted instruction. The user calls the program that has 
been stored on line and then uses it for one or two problems. The whole 
procedure may take 5 minutes of question and answer dialogue. 

10 PRINT "SIMPLE LINEAR REGRESSI0N" 

20 PRINT "NTOIBER 0F 0BSERVATI0NS" ; 

30 INPUT N . 

40 LET T1=T2=T3=T4=T5=0 

50 PRINT "TYPE Y, X F0R 0BSERVATI0N" 

60 F0R 1=1 T0 N 

70 PRINT I; 

80 INPUT Y, X 

90 LET T1=T1+X 

100 LET T2=T2+Y 

110 LET T3=T3+X'<X 

120 LET T4=T4+Y*Y 

130 LET T5=T5+X*Y 

140 NEXT I 

150 LET Vl"r3-T1*T1/N 

160 LET V2=T4-T2AT2/N 

170 LET V3=T5-T1AT2/N 

180 LET B=V3/V1 

190 LET A=T2/N-B*T1/N 

200 PRINT "Y' INTERCEPT A", A 

210 PRINT "SL0PE B" , B 

220 LET R=V3/SQR (V1AV2) 

230 PRINT "C0RRELATI0N" , R 

240 G0 20 

250 END 

RUN 

SIMPLE LINEAR REGRESSI0N 
NUMBER 0F 0BSERVATI0NS? 5 
TYPE Y, X F0R 0BSERVATI0N 
1?12, 1 
2?18, 2 
3?26, 3 
4?42, 4 
5?55, 5 

Y INTERCEPT A #//////•#//#// 
SL0PE B itiUHHtm 
C0RRELATI0N .#////////////# 
NUMBER 0F 0BSERVATI0NS? ST0P ' 
PR0G1^1 ST0PPED. 
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B3 RANDOM 



This program demonstrates 
RAND0MIZE statement. 

10 RAND0MIZE 

20 F0R 1=1 Td 30 

30 PRINT INT (100*RND) ; 

40 NEXT I 

50 ST0P 

60 END 



the random number generator 
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B4 MATRIX 



The following program demonstrates the MAT commands solving a set of 



n simultaneous linear equations 


for n unknowns < 


in ■ nTv< A /in Id's D /1A 1% \7 
iU DIM A tlUjiUJ, jj }^L\jyl)f V 


/in 1 y /in t ^ 


20 READ N 




30 MAT READ A (N,N),B(N,1) 




AO MAT V=INV (A) 




50 MAT X=V*B 




60 MAT PRINT X 




70 . ST0P 




80 DATA 2 




90 DATA 1,3 




100 DATA 2,1 




110 DATA 20,30 




120 END 





I 
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B5 FILES 



This program illustrates file handling procedures for creating files, 
reading and writing files, and listing files. 

NEW: FILE 1 
10 2,<!(,3 
20 1 , 1 , 2 
30 2,1,6 
40 3,3,2 
SAVE 

NEW:FILE2 
SAVE 

NEW : PR0G 

10 FILES FILEl; FILE2 

20 READ //1;A,B,C 

30 IF END #1 THEN 70 

AO LET T=A+B+C 

50 WRITE i!'2;A,B,C,T 

60 G0 T0 20 

70 ST0P 

80 END 

RUN 

0LD:FILE2 
LIST 
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B6 GRAPH 



This program creates a graph using the TAB function. 

10 F0R X=6 T0 50 STEP 2 

20 LET T=10*SQR (X) 

30 PRINT X;TAB(T);"*" 

AO NEXT X 

50 ST0P 

60 END 
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B7 ALPHA 



This geography drill creates and uses an alphabetic list. 

10 DIM A$(100) , B$(100) 

20 READ N 

30 F0R 1=1 N 

40 READ A$(I),B$(I) 

50 NEXT 1 

60 PRINT "GEOGRAPHY DRILL" 

70 PRINT "TYPE THE NAME 0F THE CAPITAL CITY" 

80 PRINT "AFTER THE STATE" 

90 70R 1=1 T0 N 

100 PRINT A$(I) ; 

110 INPUT X$ 

120 IF X$=B$(I) THEN 140 

130 PRINT "CgjRRECT ANSWER IS";B$(I) 

140 NEXT I 

150 

.160 DATA 5, 0HI0, C(^LWffiUS , 0REG0N, SALEM, C<iL0RAl>0, DENVER 

170 DATA MARYLAND, ANNAP^^LIS, MICHIGAN, LANSING 

180 END 
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B8 B CRUNCH 



This program is designed to test the looping mechanism and, to some 
extent, the raw processing power in BASIC'. 

10 PRINT "START" 

20 LET T-0 

30 FCiR 1=1 T5S 1000 

40 FCiR J=l T0 1000 

50 LET T=T+1 

60 NEXT J ' 

70 NEXT I . 

80 PRINT "ST0P",T . 

90 ST0P 

100 END 
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Fl F CRUNCH 



This program is designed to test'the looping mechanism and, to some 
extent, the raw processing power in FORTRAN, 

WRITE (6, 2) 
2 FORMAT (6H START) 
T=0.0 

D0 4 1=1, 1000 

4 J=l, 1000 ' , 

A T=T+1 . 0 

WRITE(6,6) T 
6 F(iiR:iAT(5H ST0P,F15,O) 

ST0P 

END 
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F2 DIFFRACTION 



This program uses iteration to calculate the Debye-'Waller factor for , 
data included in the program. The solution found is for equation (2.111). 



The control cards included in the listing are for WATFIV. 



LATTICE WAVES [2.8 

The phenomenon of hielnstic diffrcaction is a valuable tool for the 
study of the lattice dynamics of crystals. The beam diffracted in a 
particular direction is associated with lattice modes having a definite 
wave-vector q. One can look at the change of energy of the diffracted 
particles, and hence measure By looking in different directions, 
and moving the crystal into different orientations, one can plot out 
the whole function i^^. Of course, this has several branches, of dififerent 
polarization, but these may be separated b\' syfj,tematic analj- sis. 

However, this experiment is only practicable with 'thermal* 
neutrons, whose wavelength is of the order of the lattice spacing at 
energies of the order of 0-1 eV. The shift due to the phonon energy, 
wliich is of the order of kO or less — ^perhaps 0*01 eV, — can easily be 
observed. For electrons and X-rays the beam energy must be much 
higher — ^tens or Imndreds of electron volts — so that the small change 
in energy in the diffraction process cannot be detected, 

2.9 The Debye-Waller factor 

The terms in (2.97), corresponding to scattering processes involving 
one phonon, are not all that may occur in the structure factor (2.95). 
It is easy to see that the product of factors like (2.0G), and also.higlier 
terms in the expansion of i^he exponential, give* rise to contributions 
containing various products of factors like U^exp(tq'/). For each 
such factor, one says that the corresponding phonon has been created 
or destro5''ed, so that these terms refer to viuUipJi07ion processes. 

Generally speaking, these processes fall olT rapidly in rate as we go 
to higher order, and do not contribute very heavilj'' to the background 
of inelastic diffraction. There is, however, an important class of terms, 
arising from the squared term -|(K*Ug|^ in the expansion (2.90), 
which do not average to a small contribution. If we look at (2 J5) and 
(2,96), we find that matrix element for both elastic and inelastic 
scattering ought to be multiplied by . 

c-^=n{l-i|K-U,|2}. (2.103) 

This is called the Dcbt/c-Walkr fador. It is WTitten in this form 
because we can use a standard tlieorem of algebra 

. lim n (l-i^^^^^ (2.104) 



2.91 LATTICE WAVES 

to transform the product into a sura. Thus ' 

c-»'' = exp{~2^IK-U,[2}, (2.105) 
a 

i.e. JJ"- JS[K-U,[2. (2.106) 

To evaluate this sum, we need to know tlie amplitude, Ug, of the 
qth lattice mode. This will be a function of Ihe temperature. We know 
that the average energj^ in this mode is given hy (2.47); • 

where is tlie average number of phonons in the mode, as given by 
the Bose-Einstein foruiula (2.46). / 

Classically, we can calculate the energy of each simple-harmonic 
oscillator mode as the sura of its kinetic and potential energies. These 
are known to be equal — so we have, from (2.1) and (2.8), 

= ' (2.108) 

If there is only one atom per unit cell, of mass i/, then 

--{n^ + i)niN3Iv^. (2.109) 

We know the polarization of for each branch of the lattice 
spectrum, so that we can, in principle, calculate the Debye- Waller 
factor exact ly« 

To see how it should behave let us assume a Debye model with all 
three modes Jiaving the same velocity. For any one polarization we 
should find, on the average 

lK-U,r- = iZ2lUJ2, (2.110) 

but with three different polarizations the factor | is removed. | 

t There is a useful rule: in this model» the three raodos are degenerate at each 
value of q. Therefore one can choose the polarization vectors at will, provided they 
are orthogonal. One there for© chooaes one mode to have Uq parallel to K, the other 
two normal to K. This yields the result we need. 

■ / • 



ERIC 



G-19 



LATTICE WAVES [2.9 
From C2.46), (2.56) and (2.109) we have 

2 Jo \e'-'»^~l'^~2jni^ii-. 

as in (2.57). 

At high temperatures the upper limit of the integral is small, and 
the exponential factor in the integrand can be expanded in powers of s. 
The result is 'xi^ja^ 

Thus, the X-ray diffraction pattern, whicli is proportional to the 
square of the matrix element .>/f;..;c, is reduced in intensity by a factor 

- exp {--Znm^TlMkQ^ (2.113) 

This factor depends quite strongly on the temperature, and also on the 
magnitude of tlie ycattering vector. This result would be obtained if 
we used classical statistics for the average energy of each mode, i.e. 

At temperatures below the Debye temperature the formula is more 
complicated, but we'note that IF will tend to a constant at the lowest 
temperatures. Tliis is due to the term \ in the integral — a term arising 
from the zero-point motion of the lattice. This is not a negligible effect : 

■ ""Aih ^'-'''^ 

which is I' of the value of W at T ^ Q, Zero-point energy may be ' 
physically irrelevant, but the molion associated with it can be obsei*ved 
directly. 

The derivation of (2.111) provides us,' incidentally, with another 
uitc-rcsting result. It is clear from (2.1) and (2.S) that the mean square 
amplitude of the vibration of each atom about its lattice site is given by 



Tr^2 (2.115) 
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2.9) LATTICE WAVES 

above the Debye temperature. At the temperature T tlie root-mean- 
square displacement of each atom from its equiHbrium site 'svill thus 
be a fraction x of, say, tJie mean radius of a unit cell, where 



= 7: 



(2.116) 



The Lindanann melling formula is based upon tliis idea* It is suggested 
that a solid must melt when x attains some standard value, x^. Thus, 
the melting temperature related to the other atomic constants 
of the solid by o 

T^^-^^MkQhl (2.117) 

It seems that cr,^ is hi the range 0'2-0*2o in most solids. 

This rule may be used to estimate the Debye temperature approxi- 
mately from kno^vledge of fZ)^. It also provides a convenient short cut 
for estimating values of quantities, like IF, >Yhich depend on the 
amplitude of the atomic vibrations. For example, we can show that 
(2.112) can be written 

TF«4i-^, (2.118) 
where is the Debye wave-number (2.53). 

2.10 Anharmonicity and thermal expansion 

At the beginning of this chapter, we expanded the potential energy 
of tlie crystal as a Taj'lor series in the lattice displacements. But this 
series, (2.2), was curtailed at the second-order term. There will be 
further terms, such as 

wr 

and so on. The actual calculation of the coefficients is a very com- 
plicated problem. 

Several important pliysical phenomena are associated with the 
anliarmonxc teniis. Of these the most familiar is thermal expansion* 
It is not easy to derive this directly from expressions like (2.110), but 
the general physical idea is easy enough. As the temperature rises the 
amphtude of the lattice vibrations increases, so that the average r.m.s. 
values of the displacements u^;, etc., increase. The anharmonic terms 
contribute to the free energy of the crystal, wliich is now no longer 
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//TWCTENP JGP {J34eiO.M,2G9,lf GUEN2EK )■ 

/* StI'VICE CLAS$~Q 

//YES tXtC WATFIV _ 

//GC'.SYSIN it ^ ' ' " * " ^ - ^- ^ 

rWATFIV 

LIKt^n RECUCTIGN' GP DIFFRATICN DATA (IMEG:-;ATEC INTENSITIES) _ 35. 
C""** Fuix Z iriC-bl.e.sDt SIHS UCTUF.E >dH3EKS ** " " " 3 V. 

C TC Pi^CCUCE TV.(j OEcYE-ViALLEf^ FACTCRS 3V. 

C _ 39 
"C^* PPCGi^/ihr^MLL' hANDLE ALL PCSSUa'E PAVr S^CF" PEAKS PEAK TYPES 
C ICfcWTiFIED rlP.ST TWU VARIABLES CN DATA CAf^DS, 3v. 

C KLY-J-LTTf.P.Sf 'i'fJCS'R" Kt PRc St NT I Aji EVcK,COCf AND KIGKT- 

IC ANat" PEAKS ^" " ' " ' ' ■ 39. 

f^E/L *4 KAPAjKAPB 30* 

CCJKMOI-i /i^AVtLiJ/ FLAMEiD _ _ " 39* 

"CATA iCEfloi IDEWE, IDhKK '/»'C"" I , ^* " ' 39^ 

R£AL*4 M(3) /I.flC.T.l/ 

; R£/L*^ TT1X(53 /77 77. , 1^ t77, / 

HEAL*^ TTiy(5) /116,,i:32.,il6.,2i2. ,^5a./ 
C «*ALPl.A IS TIE PLixCENTAGt CF CRYSTALLITES IN HG-TE-EKPTY-E^FTY 39 

. . CRIF-.NTAT ION 3S- 

' FLAKEL=.7C93 '^i'/ 
EUNCr-^FnC.l^t^C 17'i*C*FLAM3D**?/{3C0.C't=EC.C>} 30 : 

_100 FE/^r ( 5, 737, E)s'C = Sy'n I DENA , IDENB ,T1 ,T2 , ANGLEA ,AKCLEe ,FIN'T 1 A, 39: 
i" FIMlb, FI.\ T2A,Flra2H, ALPHA ' ' 3s '^ 

737 FORMAT I 2A1,2F 6.1,2F7.2,^F£.2,F^.l) 3*^ ■. 

WRITE (6,73S) Tl,T2iANGLEA,AKGLEB,FINTlA,FINTlE,FlNT2A,FINT23, 40^ 

1 ALPFA, 1CE;4A, lOCKB " 40! 

739 FORMAT ( » JCATA— »/SX,2F6.1,2Fe.2,4F9.1,F6.1/5X,Al FEAK-AV | 

; 1 . SX,A1|» PEAKrt>'-) _ « - ^ • 

t'hETAA=( ANGLEA/2.0)'/57.3" ' * " " " "~* " 40 ! 

THtTAE=^(AN'GLEi3/2.C}/37.3 40 i. 

FZEf<C=ATf:^FC(Thf:TAA,£) " 

CALL CKPLXF ( 2 , TFItTAA, FLAMBD ,FZERb,F XA , PHI XA) 4 G ^ 
FZtP>C=:ATGkFC(ThETAi3,fa) i 

; CALL CMPLXF ( 2 1 TFE TAB r FLAMED ,FZERD ,F XI3 t PHI X3 ) ^ _ 40 i 

FZERG=ATG*yFC(TKETAA,2) " ' ^ '* i 

CALL CMPLXF (1 , 1 FETAA , FLANBD ,FZERG,FVA , PHI V A) 40l 

FZ ERD = ATOMFC( TFETAB t 2 ) 

CALL CHPLXF { 1 , 1 PETAB , FLANBD ,F2ERC,iF YB*; PHI Y6) ' ' 4Cl 

CPHIA=PhIXA-PhlYA 40i 

: CPKIt = PFIXE-PHIYE 405 

CU 599 iT = "l,5 " " ' *'*^'~40f 

YHCEXG=nTX{ IT ) i 

THCPYC=YTTY( IT) 

'"write (6,73^) Tit V2*,ANGLW,ANGLED,FINTi^^^^^ " -^C 

.1 ALPHA, ICENA, IDENB 40 

^WRITE (6,7713) T hOiiX L, THCC \C _ 

7713 FUKfiAl (• OE«Yf: 1 d>!PEf:AT LRES'S 2F1 1 3 ,5X^Ye13."V) 

PSIA=2.C*{ 2.C*3.1h1!:^*SI.N(1HETAA)/FLAKBD)**2 4( 
_ PSIL=2.C*(2.C*2.1415S*SIM(lHETAB)/FLAf'bO)**2 4C 
ETAE'2=FINTl£/FIf4T2ti , " " 4C 

. ETAA2=FINTlA/Fi:n2A ' ' ' 4C 

: FHASSX = 2C0.6 ^ 

FHASSY=127.t 
CHIX=1h6./FMASSX 



G-22 



1 



00 5CC niMES=^l,20 

ZX1=T^CU>;<:/T1 _ _ 

"2X2^=7 btCXCyT2* ' ' " " " 

2.Yl=Tl^C[jYC/ll 

2Y2=ThCriYC/T^ _ 

■ ux 1= Tc Vix/c/x'i^u LB X 0 n> ( cm ve i { z'x i i^z>. i /a. i' 

UX2=( CHIX/( /X^-if-bbXC ) )* (Dcil^El (2XZ) + 2X2/4. ) 

UYl^(Ch lY/(ZYl<1|-i}LiV0) )*<uEieYEl (ZYl) + ZVl/^i. ) 

" UY2=(CMY/{7V2vlht)BY0))*<D£;3YEl(ZY2) + 2Y2/4.) 
FXA^EXPC-P2^I/i-LXl ) )^*:2 

G^X2=( FXA^ EXPt-PSiA'i-LX^) )=^=if2^ _ 

GAYli=( fYA^-EXH(-PSIA^LVl ) J^-=i^2 
GAY2^( FYA^L-XH(-r>i;iA*LY2 j )^^2 
G£Xl=:(fJ(&?^E:XP(-P15ia=J'l^3) )^*2 _ _ » _ 

^ Gax2=( Fx2*£xp|^?srt)^i)<2n-*2''" 

, . GeYl = ( rYn*EXr(^P5i3*LYU )<-*2 
GrV2=:( FYt2*EXH(-?SID*LY2) )^*2 

C** CKANGt CCriVERGENCF VA.UADLt TO l/lhE 1a T VhTcH "FaN BE ^'A^^ 
C IjNiSEfaiNG AN CXTP.A (-THE1A*«2) 

_VX3=(CI-IX/t 1=^*2 )=;--VVD£3(2Xn*("-1H0&XC**2) 

' VX2 = (CHIX/T2^^*2)-frVVi:'Er.'.(ZX;?)*(-THD6XC*<^2) 
VY1=:{ ChIY/7 1-^*2 )*VVi;Eo( ZYl 3* (-TnOI^YC**2) 

VY2={ CHIY/1 2=«=*2 )* VVOFli ( Z Y2 )* (-THUB YC=t.=«^2 ) 

CALL CKCSST (GAXlTGAX2,c^AYltGAY2,IDE^ATDF*HI A,ALFHA,h/1,HA2) " " * " 4( 
CALL CnOSST (GtiXl»GtiX2tGUYl,G0Y2,IDEN3,OPHIH, ALPHA, HElfF«2) 

C W.J<ITt (6,715) JTIrlE<,GAXl,GAX2,GAYl,GAY2,GBXl,GEX2,GcYl,GEY2, Ai 

C i HAl,hA2, hBl,l-S2 h( 

C715 FClI^r^.AT («^: CN ST:£P«,U,« individual IEFKS ARE»/1X,12£11.4) 4: 

Clf GAXl +GAY1+2.C*HA 1-ETAA2* ( GAX2^GAY2^•2. 0*HA2 ) _ Hi 

C2=GeXl-*CBY H2 .C*-H[il-ET;\B2*{GeX2+GLiY24-2. C*Hii2) 
Cll = 2.C*PSlAf^( VX1*(GAX1+HA1)-£1AA2-->VX;^*[GAX2+HA2) ) 

C12=2.0*PSIA*( VY1*( GAYHHAl)-ETAA2*VY?*(GAY2+HA2n 

D21 = 2.C*P5JIK<^( VXl^*(G^Xl+HLil)-£TAb2*VX2*(63X2+H32)) ' " 
D22^P.C*-PSie>( VY1*( G3Y1+HS1)-£TA52*VY2*(GBY2+H32) ) 

_C WKIJE. (d,7l3) C] rC2, 011,012,021 ,022 _ « _ _ ^( 

C713 FiiHt'lAl {• V.aKKING VAR lAiiLES AKE » /I CX ,6£12. 4 ) ' '"^ 4: 

C£T=D11*C22-L12*021 4C 

CXI _ =(C1*C22-D12*C2)/DET _ _ 

I CYl =(C11*C2-C1*021)/D£T ' 1 

CXO=l./TFCBXC-iqXl 

.CYC=l./ThCiiYC4QYl . _ ^ . ^ 



ThCEXC=l./QXO 
THCEYC=1./QYC 

>rfP.ITE (6,7714) TKDBXC,ThOBVC,CXC,CYC,CXl,CYl 

7714 fLkKAT (• CEBYE TH«? ERATURES • , 2F11. 5 ,5X ,4E 14. 5) ' '* 

IF (TrLGXC,Lh.2C. .0'<. THDCYCLCZC.) GC TC 501 
_:: _1F JAf3S((JXl/CJXC).LE.^CCCCl .ANO. AtiS (QYi/CYCJ . LE* .00001 ) GC TC 510 



500 CCNTlfvUE 41 

501 ENCA=( GAXl4GAYl42.C*HAl)/(GAX2-*-GAY2+2.C*HA2) 
ENCJ:=< GBXl4GC;Yl42.0*HiVl>/(G3X2+GoY2+2* C*H£i2) 

hRIlt (t,7719) ETAA2,E7AP2,tlN0A,£NDB ■ ' 

7719 FCRN AT (»C CCNVEKGENCE UNSATISrACTO?eY S5X,4F10.6) 

502 CCNT IVUE ^ . ^ ^ 

GU TO 5S9 " ' " 

C CALCULATE RATIOS USING FINAL PAKAf^ETER VALLES 4< 
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510 CONTINUE , 

£NC/)=( G/1X1 + GAY14Z.C*HA1)/(GAX2 + CAY2+2.C*HA2) ^0. 

ENCr=( Cf.XHCr-Yl + 2.0+Hi}l)/( G3X2+GiY2 + 2.C*HB2) _'^0' 

" NRITt (6f72I) £lA42,tlAci2f ENDAf L-NCa 

721 HW->n ( 'C riKAL--* , • nXPEIilftMAL HATICS' ,15>.,'DEV:iV£;C RATICS* AO- 
1 _ /7>;t2F14.S,5X, 2F14.5.).._ 

CLMIM.E 

GO TO ICC . 



599 
600 

999 STOP 



tNC " . 

FUNCTICK VVCLG(Z1 

M Ct» CALCULAT tS_SU;»L- F IRST L-rMVATIVg _0F...7H£: . F 1. rtSJ .CErtVE . UJ. PpRA L_AN^ 

'C " ■ AMillUV "tlxiiV' i.e. rt=AN StjUAKn oi 5PLaCc,^EM 

wnEb=(-2.U*i}LDYEl(2)/2=!*3 + 1. C/ ( 2=^*2-f (K Xr { ) -1 . C I )-. 25/ Z**2 ) 

_ HETlJi^N . _ _ — — •- • 

, m ' 

FUNCTin.N ATCMFC <ThET,IJ) 

C /*ThESE ARE THE ATf.fUC iCAlTESING FACTCRS . . . .... . _. ^C' 

~C TAKEN rp;6M' L.I-.IFUMAS AND K.LNESJA J.CHu«. FHYS. 26 ,293 , 1957 40' 

C */ 

Z/* Z=A8 44 lt:NIZED */ . .. . - : 

C7V"Z=52," 0 IC.NIZED */ 

C/* LINEA:-! CLMEIKATION OF Z=D2 AND Z = 5A UCTH NEUTfJAL */ Al' 
C/t „Z=5A NEbTKAL __. .*/ .-■ -^'^'\ 

"c/* z=ec +•» iu.Niztc */ 

C/* Z=15 NEUTRAL GALLIiJM */ 

C/* _Z=1£ NtUTkAL PKOSPHOSOLS */ ■ 

X/*' " ' 2=8C NEUTRAL MEKCURY */ v 

REAL*A SCIAC (31, b) 

utL*A cci(2ij ../ __ - — - • —-»>—r 

A46.cb,AS.42,A3.eC,Al.A3,2e.66,3 5.SA,33.22,3D.fJf3,2fl.83,27.00,2£5..55,ir 
A23.fi3, 22. A3, 21.16, 20. CC.l 8. 96 , 17 . 99 , 17 . 10 , 16. 23 ,1 5.52 , lA. 3i, lA . 16 , ^tl. 
A13.56tl2.99,12.A£, 11.97, 11. 51 ,11. 07 ,10.66,1.0.23,9.92/ Al , 

' 'REAL'iA CC2(31) / . _ „ ''V 

/'52,GC,51.CC,''i£.AC, A5.13,A1.92,39.C1 ,36. 35 ,33. 90 ,3 1 . 6.7 ,29 . &b , 27 .b7 , A 1 ., 
A26.22, 2A.71*23.35,22.1C,2C.95,19.tg,li!.92 ,18. 03 , 17. 20 ,16 . A2 , 15 .7 1 , A 1 ; 
• Al's.CS, 1A.A2, 13. t: A, 13. 3C , 12. 79 , 12. 3 1 , 11 . t36 , 1 1. AA , 11. OA/ Al.; 

PEAL*A CC3131) / 

/54.CC,5?.E2,5C.C6,A6.£9,A3.2C,AC.12,37.3C,3A.69,32.33,30.22,23.30,A1 : 

■ A26."5A,2A.9A, 23. 50,22.17, 20. 95, 19. 89 , 1 3. 92 ,10. 03 , 17. 20 ,16 . A2 , 15 .7 1, A 1 ■ 

' ; AIS.CSt 1A.A2, 13.oA, 13.3C,12.7S,12.31 ,li.d6,ll.AA,ll.CA/ 41. 

' '_ ■ B£AL«A CCA(2U / -. - I^-J • 

A5A.CC, 52.97,£C.3Z, A6.9 6,A3.66,AC.£7,37.93,35.39t33.09,31.C2,29.1-=,Al. 
A27.AA,25.67, 2A.A6, 22 . 16 , 2 1. 96 ,2C. fc6,19.d5 ,1 tJ. 92 , IC. 05 , 17. 2A , 16 . 49 , A i: 
A15.S0, 15. 15, 14.5A, 12 . 97 , 13.4A.,12. 94 ,12.47 ,12. 03 ,11.61/ 41: 

' ■ "REAL*A CC5(31) / ti' 
A7e. CC, 77. 12, 7 A. c5, 71. 05, £6. 90, 62. 71, 55.79,55. 25, £2. 05 ,49. 13, 4o. 41, A 1. 

. M3.9C, A 1.59, 39. 47, 2 7. 53, 25. 73, 34.06,32.52, 31. Ca, 29. 74, 2rf. 40, 2/. 3 J, A 1. 

A2'6."25, 25.22, 2 A . 2 7, 2 3 . 27 , 22. 52 ,2 1 . 72 ,2 C. 97 ,20.26 ,19.59/ 41. 

REAL*4 CC6{2n / . 
A2B. CO, 27. 70, 2d. 84, 25. 52, 23. 90,22.14, 20. 39, 16. 76, 17. 30,16. 03, 14. 93, A 1. 

'■ Ai3.9A, 12.11, 12.-^2, ll.ei,lC.9A,10.33,9.79,9.2V,l3.33,8.AO,S.Ol, 41, 

A7.6A,7.21,6.9S,c.7C,£.42,c.l7,5.94,5.71,5.5C/ ^1 

JLEAL*A CC7(21J /. _ . - - • •jjl 

A15.CC", Ia.AT, 12.17, 11. t£,lC.3A, 9. 33,8. A9,b. 02,7. 5A ,7.5A, Al; 
A6.67,6.67,5.{i3,5.i:2,5.Cl,5.C2,A.28,A.2f ,3.6A,3.64,3.11 ,^.11, Al.j 



A2.6S,2*dS,2.35, 2.35i2.1C,2*lCtl*€9il.S9,1.75/ 4i: 

/ie0.GC,7a.^*V,7i^.2 3,7C.9c^£6.66f62.62,58.£'i,55.30,52.C6,A9.11 , _ 
"/Ai6".A6/43.£9,^ 3.'r<:,3S.Ae,37,5A ,3ii.73 ,34. 06 ,3 2.52 f 31. Oo ,29.74, 
A2C.5C, 27.33,26.25,25.22,24.27,23.37,22.52 ,2 1*72 ,20.97 ,20 • 26 , 

n9.27^ _ /_ _ ; 

CO 1 1=1,31 "* ^ "'^ , 
SCFAC( I, 1 ) = roi( I ) 

SCF/^CI 1,2 J = Ci:2( 1 ) _ ^ _ ^ ^ 

'"SCFAC("l,3) = CD3l I ) * " - ' — - - 

SCFACl I,4)=Cn4( I ) 



SCFAC( 1, £)=i:of:( i ) : 

_1 ^ SCFAC( ],7) = CD7( I ) 

*PtAL*4 "TH£TAl2CG),lNf[I^H2CC) ,>ElVlNT(2CC} ,V7'l2C0) 4*1' 

INTEGcK Nl( 2C0),M2( 2CC) ,M3(2CC) ,nYP{2CC) ,KTYHE (3)73*0/ 41^ 

CCMMC:\' /l\/:VrLl\/FLAMDO 41' 

PA;<AM=SIi\(TFeT}/I LArlG'D'"* ' * ^ " 41^ 

IF (P/ii^Ar^.Gb.C.C .AND. PARAM.LE. 1.5) GC 10 200 41' 

V;f<_ITE (t,321) TFEIA _ ^ 41- 

121 fCf^MATCl Alcr.IC SCATTERING >ACl*CK''lAb"LE JS "ins* ^1: 

1 , » THETA ,F6.3) 411 

_STCP ^ __41i 

200 ISUU=PAnAM/.C5 * ' - - ^ - — • - • ~ - - 

/LPHA=P^RAM/.C5 - FLOAT CISLO) 41: 

AinVFC=( (iiCFACl ISUb + 1, IJ) )**(1. C-ALPHA) J*( (SCFAC ( ISUe+2,IJ) 41* 

1 ALPFA ) ■ * 41: 
RETURN . 41f 
FNC . 41f 



SUei^nUTINE CMPLXF ( I,THETA,FLAM,F2£*?G,FKAG,FFHAS£) 4i; 
C** CJSPEXSIVF PARTS OF THE SCATTERING FACICR ARE LINEARLY 1 NT ERFCLAT EC4 1^ 

.C FRCH TAfcLES IH THE CP YSTALLCGKAPHY lAliLES FC*5 KC-RACIATICN AND 41( 

C THEN CCMblNEU V.' ITH THE ZEHG-CRDEiR PA?.T,F2ERC, AND THE MAGNITUDE 41? 

C ANC PHASE RClur<HED. 41i 

C VALUES ARE FKCM IiNTGF(NATIONAL TABLES^CF X-RAY CRYST._ 41* 

C III P. 215 * . ' ^ 41f 

C THEY ARE ARRANGED TE,HG,P,GA 41v 

BliL'^A.FRC^KS)../-. 5, -.7,--. 6,-2. 6,-2.9,^3.0, ^ 41* 

r A C.1,C.1,C.1,C.2,C.2,C.2V, " " ' '41< 

1 FI{4,4) /2.2,2.C,1.E,1.5,1G.6,1C.1,9.7,9.0, 41< 

'(: A C. 2, C.2|C.l, C.J, 1.7,1.6, 1.6, 1.5/ 41^ 

FKAP=SIN( ThETA)/FLA>^ ' ^ 41" 

.IF {FKAP.Gc.0.0 .AND. FKAP.LE.C.6) GC TC 110 41' 

1F..(FKAP.GE.0.6 .AND. FKAP.LE.C.9) GC IC 120 41* 

i IF (FKAP .GE.O.C .AND. FKAP .LE . 1. 3 T GC TC 13C" ' " 41* 

! WRITE (6,213) ThElA,FLAM 4r 

2 13 ^FQeMAT_(« TCQ LARGE FQH TABLE5 IN C^FLXF » ,2cl2.4) 41* 

STOP ■ " 41* 

110 F1MAG=::FI( I,1)^{FIII,2)-FIII,1))*FKAP/C.6 41* 

GO TO 125 ^ 41" 

120 FIMAG=F1( I,2) + (Fi{ 1,3 )-Fi( 1,2 )Y*(FKAF*-C.*6)/(bj9-cl6) 41. 

: 125 F»<£AL = FR( I, 1)4(FS( I,2)-FR{I,1))»FKAF/C.9 41* 

GC TO zee ^ . ^ ^ _ _ ^ 41. 

130 F Ji'-* AC:=F 1 11, 3 ) + ( F I ( i r 4 )-Ff ( I ,3 )')^ IFKaV-c79) / (1.3-6.9 )'^'*' " 41 

FREAL^FK( I,2)4( FF. ( I , 3 )-FR ( 1 , 2 I )* (FKAP-C. 9 ) / ( 1 .3-0 .9 1 41 
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' 200 F;<AC=SG:RT( ( F £l-F.n4Fr<FAL )**2+F1PAG**2) 41 

_ _ WRITE^((;,227) FZlrO,F:<EAL,FI?.'.AG,Fh^AG,FPHASE Al; 

, . 227 "^FQR?<AT (« SCA TT LK IN'G FAC ICRS • , 5F 12, 6 ) * ^ 

I ' RETURN Al. 

, ENX _ ^ ^ ^ . > -^1' 

SUBI-OUT INt C'aCSST ( GAX 1 , GA X2 ,GAY 1 ,GAYy,'i DONA , CFHI a',* ALPHA , F Al ,'H.A*2'j'* A 1 

C *♦ THIS SUtlKGUTlNE CALCULATES THE CKCSS IN THE INTENSIIY Al» 

C EXP?,ESSJCK (IVCLUCING CISPEiVSIVE EFrEC15). THE FCFf LF THE 41' 

2 C " EXPRESSION CtPEKOS ON lOENA ** " " 41 

I CATA lUENC', JDEN*3, IOEi\K / »0 » , » E » , * / 41 

1F_( lCENA.tC>.lL>EKE)_GU TD ^IC _^ 41- 

IF ( ICLNA.EvJ. lOENO) Gu'^lC '42C " " 41' 

IF C ICFNA.CC.IDENP.) GO TO 43C 41* 

STCP 409 ^ 41V 

, 410 F:Al=SUrxT( GAXl*UAYl)*CbS(DPHIA) " " 42. 

KA2=SCKT( GAX2*GAY2)*C0S(DPHIA) 42- 

GO TO 450 ^ ^ ^ _ _ _ 42< 

420 hAl=~Sljra( GAX3*dAYl)*CCS(bPHiA) " ^ ' " " **"42 

HA2=-SGkT( GAX2'^GAY2KCGS(DPHIA) 42* 

GC TO 4 5C ^ 42i' 

420 KA1=S0'pT(GAX1+GAY1)*SI'n'(DPHIA)*(2.C*ALPHA-1.C) ' " 42i 

HA2=SQRT(GAX2*GAY2)*SIN(DPHIA)*(2.C*ALPHA-1.0) 42 

■v GO TU 45C_ . _ 42; 

• 450 cdNlINUE 42J 

F^ETUFiN 42 

END „ . — „ _ _ 42 

FUNCTION OEBYtlCY) 39. 

C**FUNCTICN TU CALCULATE THE OCBYE INTEGRAL CF CRDER 1 CIVICEC CY THE 39 

C ARGUMENT WKICH IS COMKGNLY CALLED PHI^ IN_LATTICt CYNAKICS 39 

X=Y . ' " " "39 

IF CX) 1CG»2CC»2CC 39! 

100 WRITE ( 6, 222 ) _ 39! 

^222 FCH.SAT C» NEGATIVE ARG IN DEBYEVm' * ' 39; 

STQPl 39^ 

:_200 IF (X-1>C) 10CC,2CCC»2CCC 39 i 

ibbo Fl=l.d£ect6^67I)-l/(3. 0*2.0) " " . " 39 = 

F2=-2. 2323333220-2/ ( 5. C* 24. C) 39-1 

F3=42.2809523£li:-2/(7.C*4.2D + 2) _ ^ ^ _ 39-! 

F4=-3. 3232333230-27(9. C*<..C32CD+4)' " 39.: 

F5=7.575757576n-2/( ll.C*2.£2££CCD+6) . i 39*! 

■ ' F65-2^--112--31D-l/( 12.C*4.79C1660+e) . 39. ( 

F7=1.166666£c7CC/( 15.C*fc.6£992£96U+10} " * " * 39-; 
CEEYE1=1 .C-X/4.C+F1*X**2+F2*X**4+F3*X«*6+F4*X^*8+F5*X**10 39 \ 
1 4F6*X**124F7*X**I4 _ „ _ 39! 

^ return" ' 39.; 

2000 ZETA2=1. £44924066848226 39^ 

; SUM=C.C „ _ _ _ 39; 

cc 2icc k=i,25 " ~ " " 39! 

IF (K*X.GT.15.0) GO TO 22CC 39' 

2100 _ SLK=SUM+EXP(-K*X)/K«*2 39 

^22CC LTOY£l=Z*CTA2/X-fALCG(l/C-EXP(-X)7-Slr>X* 

RETURiN • - ' . 39 

?NC., ^ _ 39 

^CATA ^ — ^ . 

EO 188.0 81,0 122.95 66.54 1187.83 5C8. 5810913. 50 2391.59 0.0 

• i 



■I 

•i 
4 



EC 


290 


• 0 


laa.c 


52. 


ce 


66.S42251C.11 


278.6742402. 99 


5C8.58 


0.0 


EO 
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• C 




62. 


22 


66.54 1732.55 


276.67 5920.33 


5Ca.58 
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Sl.C 






6/:. 5442462. 9S 


5Cd.5679c64.96 
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32 


66.54 592C.33 
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auc 
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66.54Z251C.11 
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F3 FOURIER 



Pages "92" through "9A" describe a subroutine for calculating 
Fourier coefficients using Romberg integration. Pages "95" and "96" 
contain listings of the main program and required subroutines. Data 
is listed at the bottom of page "96," and required output is shown on 
page "97." 
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EXAMPLE 2.2 

FOURll-R C0I2FF1CIENTS USING ROMBERG INTEGRATION 



Problem S(atcnicn< 

Wrilc a geiK-ral-purposc subrouliiic named TROMB 
that uses llic Romberg inlcfjalioii algoritlim outlined 
in Section 2.7 to evaluate numerically the intctjral 

fVcv)^-v (2.2.1) 

where /(.v) is any single- valued funclion and a and /; arc 
fijiite. Tiie- program should lirst use tlic trapezoidal rule 
widi repeated 'nlerval Jialving lo determine 7^ 7,^,, , . 

^'^^'^'^ (2.52a) and the recursion relation (2.53). 
Then the Romberg sequences {7^ y} should be computed 
from the general cxlrnpolalion formula (2.61) for all 
j^Lu>x' J'''^ Romberg Tableau should be organized as 
illustrated in Table 2.1. 

To lest the subroutine, write a general purpose program 
that calls on TROMB lo evaluate the coefficients of the 
Fourier expansion for any arbitrary funclion <7(.v), 
periodic with period 2::, such thai g(s) — g(x -^ 2kn) for 
integral A, The Fourier expansion may be written [14] 



g{x) ^ cos mx H- ^^^i ^''^ '"-^^ (2.2.2) 

m-'O w ~ 0 



where 



I r'' 

sin 'n.v dx. 



(2.2,3) 



(2.2.4) 



Write ihc program so that the coedlcicnts (^'mjO 
calculated in pairs, for = 0, 1, , , m^a^^. 

As a test periodic funclion, g(x)y use the sawtooth 
function of Fig. 2.2.1. 




Fimttre 2, 2 J A periodic sontooth function. 

Method of Solution 

The subroutine TROMB is a straightforward implemen- 
tation of the trapezoidal rule of (2.52a), 



To,, =(/>-«)[/(«) +/('>)]/2» 

followed by repeated interval halving using the recursion 
relation of (2.53), 



T -1 



for A^= l,2,.,.,Ar,„ 
formuhi of (2.61), 



a; =2 

Tlic Romberg cxlrapo!a(ioii 



is tlicn employed for y = 2, 3, . . .,J„uix^ with N = 0, 1,* . . ., 
^max-j-^ 1, lo fill out tlic remaining elements in (he 
first ./max columns of the matrix 7\ 
The integrands for the integrals of (2.2.3) and (2.2.4), 



fci>^) = ld{>^) cos mA']/;r, 
Ux) « ig{x) sin /n.\]/n. 



(2.2.5) 
(2.2,6) 



arc evaluated by the functions FUNCTC and FUNCTD, 
respectively, defined in one multiple-entry function. The 
periodic function ^^Cv), which for the suggested funclion 
of Fig. 2.2.1 is given by 



(2.2,7) 



is also defined in the multiple-entry function. 

From (2.2.4), it is clear thai for all <7(.v), <r/o = 0. For the 
periodic function of (2.2.7), the coefficients c,„ and of 
(2,2,3) and (2.2.4) may be found, analytically, and are 
given by 



X cos mx rfx = 0, ni - 0, 1 , . . . 

2 2 



(2.2.8) 



1 

1 -It 2 2 
J„ = - 1 X sin mx dx « cos mn = (- 1)'", 

m:=],2,... (2.2.9) 
Then tho Fourier expansion of (2.2.7) is 

/ . sin 2.Y sin 3.v \ ^ .^v 
g{x) ^x^ 2\s\n x - + — - . .J . (2.2.10) 



In the programs that follow, all c„, and arc evaluated 
for m-0, The Romberg (ablcaus for c„ 

and (L arc stored in the matrices C and D respcctiveiy. 
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Example 2 J l-ouricr Coc/fictcnts using Romberg Integration 



93 



Flow Diaj;rnin 
Main Program 




N 



tn = 0, I , 

• • •» "^H/ir 



Compute dements of Romberg 
Tablcaus Csj, DsjJ =1,2... 
;^ = 0, l,....,V„„-y+ 1, where 



1 



(Subroutine THOMB) 



Functions FUNCTC, PUNCTO, G (Argument: .v) 




{/{.\) cos ;;iA* 
n 

(Function G) 




Return 

fc 




g{x) sill mx 



(Function G) 





Subroutine TROMB (Dummy arguments: N„„^, a, b,f, T,j„,„^, n; 

callins arguments: JV„„, ~it, n, FUNCTC or FUNCTD, C or D,J„ax> «) 




1 



I 
I 

1 1 

t 



> 






^ — T . 







T 

:z_-(7> 



r.v,,., , (/.-«) ,„ 

•'Al 1 — 'Kl 




End 



?;v. 


v-0 


> 




;■= I 


.3. 





T 



^ T 
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94 Numerical Jmcgration 



FORTRAN Jmplcmcntai'ion 

List of Principal Variables 

Program Symbol Dcfimi'ion 

(Main) 

C, Dj Matrices C and D, containing the Romberg lablcaiis for and respectively. 

J Column subscript for tab]eaus,y. 

JM Maximum column subscript in N\\\ row of tableau. 

JMAX jfr^ax^ nmnber of columns in tableau. 

M /», index on Fourier cocfikicnts and d^. 

MMAX maximum value of/??. 

N'j" Row siib.^.cript for lablcaus, M 

NMAX A^nfl^.. maximum value of 

NMAXP1 A^„^;,+ L 

PI 7t. 

1VIMAXP1 /'W+l* 

MPLUS1 • m + 1. 

(Functions 
FUNCTC, 
FUNCTD, <^ 
G) 

X The variable of integration, X. 

(Subroutine 
TROMB) , 

Ar B Lower and upper limits of integration, a and A. 

F The integrand function,/. 

FR (6~a)/2^ 
F0RJM1 

H b-a. 

\ /, index on repeated sum of (2.53). 
IMAX 

NRC «, number of rows and columns in tableau T. 

NXMJP2 A^,„^-;-f2. „ 

It Matrix containing the Romberg tableau, T. 



t Because of FORTR.\N limitations, I he row subscripts of the 
text and flow diap,rams are. advanced by one when Uicy appear in 
the program. I-'or example, N assunjcs values 1, 2, N„^x-h 1, 
so that To.i - T(l, I), 7:v„«.,, -T(A'„„ 4- U 0» etc. 
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Examph 2,2 Fourivr Cvc/ftcknts itshuf Rombvrti Intctjrothn 



Progran) Listing 

Main Program 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c • 
c 
c 



APPLtEO NUMRKfCAL Mf-TMODS, EXAMPLE 2,2 
FOURIER COEFFICIEfJTS USI »G ROMBFf^G INTEGRATION 

THIS TEST PROGRAM CALLS Of^ TKR SUBROUTINE TROMB TO COMPUTE 

THE INTEGRALS NECESSARY TO OETERKINE THE ■ COEFF I CI ENTS 

OF THE FOURIFR EXPANSION FOR A FUNCTtON GCX) ON TM£ 

INTERVAL <-PI,PI) V;HERE THE FUNCTION IS PERIODIC FOR ALL 

X SUCH THAT G(X) = G(X + 2*K*PI), K BEING AN 

INTEGER. THE FIRST MMAX COEFFICIENTS Off THE COSINE AND 

SINE TERMS (THE C(M) AtiH D(M) OF THE TEXT) ARE COMPUTED 

USI?;G the TRAPEZOIDAL RULE WITH REPEATED INTERVAL HALVING 

FOLLOWED BY THE ROMBERG EXTRAPOLATION PROCEODRE. THE ROMBERG 

TABLEAUS FOR C(M) AND D(M)- ARE STORED IN THE UPPER TRIANGULAR 

PORTIONS OF THE FIRST NMAX+1 ROWS OF THE FIRST JMAX COLUMNS OF 

THE C AND 0 MATRICES RESPECTIVELY, FOURIER COEFFICIENTS 

FOR ANY ARBITRARY PERIODIC FUNCTION CAN BE FOUND BY DEFINING 

G(X) APPROPRIATELY (SEE THE FUNCTIONS FUNCTC AND FUNCTD). 



IMPLICIT REAL*8(A-H, O-Z) 
DIMENSION C(20,20), 0(20,20) 
EXTERNAL FUNCTC, FUNCTD 
COMMON M 

DATA PJ / 3.1iil5926555898 / 

..... READ DATA, CALL TROMB TO COMPUTE INTEGRALS 

READ (5,100) MMAX, ^^IMAX, JMAX 

WRITE (6,200) MMAX, NMAX, JMAX 

MMAXPl » MM AX + 1 

DO 3 MPLUS 1^1, MMAXPl 

M « MPLUSl - 1 



CALL TROMBC HMAX, 
CALL TROMB ( NMAX, 



•PI, PI, FUNCTC, C, JMAX, 20 ) 
'PI , PI, FUNCTD, 0, JMAX, 20 ) 



PRINT OUT ROMBERG TABLEAUS 

WRITE (6,201) M 
NMAX PI = NMAX + 1 
DO 2 N=1,NMAXP1 
JM « JMAX 

IF ( N.GT.NMAXPl + l-JMAX ) JM = NMAXPl + 1 - N 
WRITE (6,202) (C(N,J), J=1,JM) 
WRITE (6,203) M 
DO 3 N-1, NMAXPl 
JM » JMAX 

IF ( N.GT,NMAXP1 + 1-JMAX ) JM = NMAXPl + 1 - N 
WRITE (6,202) (0(N,J), J«1,JM) 
GO TO 1 



: FORMATS FOR INPUT AND OUTPUT STATEMENTS .... 

100 FORMAT( 7X, 13, 2(12X, 13) ) 

200 FORMAT( 8H1MMAX = , I 2/ 8H NMAX « , I 2/ 3H JMAX 

201 FORMAT( IHO/ IHO, 9 X^ 2HC ( , I 2 , IH ) / IH ) 

202 FORMAT( IH , 1P7E17.8 ) 

203 FDRMAT( IHO/ IHO^ 9X, 2H0( , I 2, IH ) / IH ) 

END ■ 



12 ) 



Funaions FUNCTC, FUNCTD, G 
FUNCTION FUNCTC( 



C 

c 

C 

c 
c 



X ) 



FUNCTC AND FUNCTD COMPUTE RESPECTIVELY THE 
THE M(TH) CDEFFICIENT OF THE COSINE AND SINE 
TERMS OF THE FOURIER EXPANSION OF THE PERIODIC FUNCTION 
G(X) » X. 



THE FUNCTIONS 
INTEGRAND FOR 
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96 

rrograrn Listing (ConfinifcJ) 
C 

IMPLICIT REAL*8(A-H, 0-Z) 
REAL*8 X, FUNCTC, FUN'CTD 
CO) WON M 

DATA Pi / 5.1MlS92G5358a8 / 

C 

C DEFINE PERIODIC FUNCTIOW 

G(X) « X 

C 

FUMCTC = G(X)*DCOSCFLOAT(M)*X)/PI 
RETURN 

C . ' 
tNTRY FUnCTD( X ) 
FUWCTD = G(X)*DSIN(FLOAT{M)*X)/PI 
RETURN 

C 

END 



Subroutine TROMB 



SUBROUTINE TROMB( N'MAX, A, F, T, OMAX, NRC ) " 

C 

C THE SUBROUTINE TROMB FIRST APPROXIMATES THE INTEGRAL OF 

C F(X)*OX ON THE INTERVAL (A,B) USING THE TRAPEZOIDAL 

C RULE WITH REPEATED INTERVAL HALVING, T<N+1,1) IS THE VALUE 

C OF THE INTEGRAL COMPUTED AFTER THE M(TH) I fJTERVAL-HALVt NG 

C OPERATION, ALL T(N+1^1) VALUES ARE COMPUTED FOR N = 0 TO 

C N «= NMAX, H IS THE LENGTH OF THL* STARTING INTERVAL CA,B). 

C REMAINING ELEMENTS OF THE ROMBERG TABLEAU ARE THEN ENTERED 

C INTO THE FIRST JMAX COLUMNS OF THE FIRST NMAX+1 ROWS OF THE 

C MATRIX" T. " 

C 

IMPLICIT REAL-iSCA-H, 0-2) 
REAL*8 A, B, F, T 
DIMENSION T(NRC,NRC) 

C 

C COMPUTE H AND FIRST INTEGRAL APPROXIMATION 

H » B - A 

T(l^l) n (F(A) + F(0))*H/2.*0 

C 

C HALVE INTERVAL REPEATEDLY, COMPUTE T(N+1,1) 

DO 2 N«1,NMAX - .. 
' T(W+1,1> « 0,0 
FR ^ H/2.0**N 
IMAX = 2**N - 1 
DO 1 I « 1, IMAX, 2 



1 T(N+1,1) = T(N+1,1) + F(FLOAT(n*FR + A) 
.2 T{N+1,1) « T(N,l)/2.0 + H*T(N+1,1)/2.0**N 

C 

C COMPUTE ROMBERG TABLEAU 

DO 3 J«2,JMAX 
NXMJP2 ^ flMAX - J + 2 
FORJMl = t».0**(J-l) 

DO 3 N«1,NXM0P2 ' 
3 T(N/J) » {F0RJM1*T(N+1,J-1) - T(N,J-1 ))/( FORJMl - 1,0) 

C 

RETURN 
C . 
END 



Data 

MMAX « 10 NMAX « 13 JMAX «= 7 
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F4 EQNS 



Pages "302" and "303" describe a program for implementing the Gauss- 
Seidel method for solving a set of n simultaneous linear equations. The 
program listing is on page "304." Data and partial output is shown on 
page "305." 
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EXAMPLE 5.3 
GAUSS-SLIDEL METHOD 



Problem S(:ik'iiicii( 

Write a program th.u implcmenl.s Ihc Gjuss-Scidcl 
method, dcscribal in Section 5.7, for solx ini: the follow- 
ing syslcm of // simukancous linear cqiiaiions: 

• « • 

: • • (5.3.1) 

in which Ihc r;,j arc consianls. 

Melhoci of SoUaion 

In order to reduce the number of divisions required 
in (he calculations, the cocnicicnt.s of (5.3.1) arc first 
normalized by di\'iding all elements in row / by a^, 
/ = 1, 2, . . /f, to produce an augmcjiled cocnicient 
matrix of the form 

^21 1 ^23 "* ^2n ^2,r)+l (5 3*^) 

-^nl ^n2 ' ^'i.n+I:. 

where a^j aijfan. 

In terms of this notation, the approximation to the 
solnlion vector after the Aih iteration, 



is modified by the algorithm 

i- 1 fi 

y« 1 j = M I 

/ =1,2,..., n, 

to produce the ncNt.approNimation 

Since, in the Gaiiss-Scidcl method, the new vahu-^ 
^Lk-f } replace the old values .y,^ as soon as coinpuu\l. 
the iteralion subscript k can be omitted, and (5.3..^ i 
becomes 

n 

= (^L + i - Z ^i!;^> / 1 , 2, . . ., n, (5.3.4 > 

in which the most recently available Xj values are always 
used on tlie right-hand side. Hopcfull)', the .V/ valuc^ 
computed by iterating with (5.3.4) will corxvergc to the 
solution of (5.3.1). 
The convci'gcnce criterion is 

J - Xik\ 1 = 1.2,..., II. (5.3.51 

that is, no element of the solution vector may have its 
magnitude changed by an amount greater than c as a 
result of one Gauss-Seidcl iteration. Since convergemv 
may not occur, an uppcrlimit on the nutnber of iteration*, 
^'moM is also specified. 



302 



ERIC 



G^36 



Exawfilc^J dmaS'SeUcI Mvihoif 303 



I low Dia^nun 





1,2. 
. ... /I 



'Vj A^, 



/= 1.2, 

. .. H + 1 




I 



~i r 
1 1 




• • • '^'.ii 



I 







"No con- 


>- 


vergence" 







I OKTKAN Implcinc/tfafion 

List oj Principul Varuibtes 
i'rtHirnm Symbol Dvjhndon 



A }i y, (n 4- I) augincnicd cocHlcicnl matrix. ccMilaining clejnciils 

ASTAR.XSTAR Tcmporiity storage locations for cicmonis of A and X, rcspcclivcly. 

'<-S Tolerance ll^OlJ in convergence lesl. c. 

flAG A Jlaw; used in convergence tesling; it has the value 1 (or successful convergence, and the 

value 0 olherwiic. 
'^ER Iteration counter. A'. 

*»'«^VX The maxinum) number of iterations allowed, k^^^^. 

Number of simultaneous equations, n. 
■< \'eclor containing the elements of tlie current approximation to Ihe solution vector, Xj^. 
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304 



Sys/cms of Eqimthms 



Proj-rain Listian 



C APPLtrO fKlMERICAL METHODS, EXAMPLE 5.3 

C GAUSS-SEIPEL JTERATION FOA N SIMULTANEOUS LIK'EAR EQUATIOf.'S, 

C 

C THE ARRAY A CONTAINS TME N X \\^\ AUGMFKTED COEFFICIEN'T MATRIX. 

C THE VECTOR X CONTAINS THE LATEST APPROXIMATION TO THE SOLUTION. 

C THE COEFFICIFNT MATRJX SHOULD BE PIAGONALLY DOMINANT AND 

C PREFFRAnLV POSITIVE DEFINITE. ITMAX IS THE I'.AXU'.UM DUMBER OF 

•C ITERATIONS ALLOWED, EPS IS USED IN CONVERGrNCE TESTING. IN 

C TERMINATING THE ITERATIONS, NO ELEMENT OF X MAY UNDERGO A MAG- 

C NITUDE CHANGE GREATER THAN EPS FROM ONE ITERATION TO THE NEXT. 

C 

INTEGER FLAG 

DIMENSION A(20,20>, X(20) 

C 

C READ AND CHECK INPUT PARAMETERS, 

C COEFFICIENT MATRIX, AND STARTING VECTOR ..... 

1 READ (5,1003 N, ITf^.AX, EPS 
WRITE (6,200) N, ITMAX, EPS 
NP} » N ♦ 1 

READ (5,101) ((Ad, J), J = 1, NPl), I « 1, N) 
READ (5,101) (X(l ), I « 1, N) 
00 2 I « 1, H 

2 WRITE (6,201) (Ad, J), J » 1, NPl) 
WRITE (6, 202 ) (XCD^ I « 1/ N) 

C 

C ..... NORMALIZE DIAGONAL ELEMENTS IN EACH ROV/ 

DO 3 I 1, N 
ASTAR » A(M) 
DO 3 J «= 1, NPl 

3 A(l,J> « A(I,J)/ASTAR 

C 

C BEGIN GAUSS-SEIDEL ITERATIONS 

DO 9 ITER » \, ITMAX 
FLAG « 1 
DO 7 I « 1, N 
XSTAR ^ 

X(l) « A(I,NP1) 

% FIND NEW SOLUTION VALUE, X(l) 

DO 5 J 1, N 

IF (I .EQ.. J) GO TO 5 

X(l) «= X(I) - A(I/J)*X(J) 
5 CONTINUE 

C 

C ..... TEST Xd) FOR CONVERGENCE 

IF (ABS(XSTAR - X( I ) ) .LE. EPS) GO TO 7 
FLAG = 0 
7 CONTINUE 

IF (FLAG .NE. 1) GO TO 9 

V;RITE (5/203) ITER/ (X(l), I - 1, N) 
GO TO 1 
9 CONTINUE 

C 

C REMARK IF METHOD DID NOT CONVERGE ..... 

WRITE (6,200 ITER/ (Xd)/ I » 1, N) 
GO TO 1 

C 

C FORMATS FOR INPUT AND OUTPUT STATEMENTS 

100 FORMAT (6X, \k , 16X, \k , \UX, F10.6) 

101 FORMAT dOX, 6F10.5) 

200 FORMAT (72H1 SOLUTION OF SIMULTANEOUS LINEAR EQUATIONS BY GAUSS-SE 
IIPEL METHOD, WITH /IHO, SX, 9HN « , \kl 

2 6X, 9HITMAX « , 6X, 9HEPS « , F10.5/ li7HD THE COEFFICIENT 

3 MATRIX A(l,l). ..A(N+1,N+1) IS) 

201 FORMAT (IHO, llrlO.S) 

202 FORMAT (36H0 THE STARTING VECTOR X(1)...X(N) IS/ (IHO, 10F10.5)) 

203 FORMAT {35H0 PKOCEDURE CONVERGED, UMTH ITER « , \ki 

1 32H0 SOLUTION VECTOR X(l)...X(N) IS/ (IHO, 10F10.5)) 
20£« FJORMAT (UHO f;0 CONVEr;GENCE/ lOHO ITER « / lU/ 

1 31H0 CURRENT VECTOR X{1)...X(N) IS/ (IHC, 10F10.5)) 

C 

END 
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ExtwipJc 5r3 Caiti'**Sci<lcl Method 



Vro)\T\\\\\ Listing {CoiUhiucd) 
Data 









1 TMAX ■ 


15 


EPS 


» 0,0001 










5,0 


1.0 




3,0 


0,0 


16,0 


1,0 






4.0 


1.0 




1,0 


11,0 


-1,0 


2,0 






6.0 


-2.0 




25,0 


1,0 


-1,0 


1,0 






li.O 


-2.0 












xd) 


m 


1.0 


2,0 




3,0 


k ,0 






U " 


u 




1 TMAX « 


15 


EPS • 


« 0,0001 






AC 1/ 1) 




5 . 0 


1.0 




3 , 0 


0, 0 


16 , 0 


1.0 






d.O 


1,0 




1,0 


11,0 


-1,0 


2,0 






6.0 


-2.0 




23,0 


1,0 


-1,0 


1.0 








-2,0 












X<1) 




50.0 


50,0 




50,0 


50,0 






N = 


6 




UMAX 


50 


EPS 


^ 0,0001 






A(l,l) 




M.O 


-1,0 




0,0 


-1,0 


0*0 


0,0 






100.0 


-1,0 






-1,0 


0.0 


-1.0 






0.0 


0,0 




0,0 


-1,0 


d.O 


0,0 






0.0 


-KO 




0,0 


-1.0 


0,0 


0,0 






k.O 


-1,0 




0,0 


100,0 


0.0 


-1,0 






0.0 


-1,0 






-1.0 


0.0 


0.0 






0.0 


-1,0 




0,0 


-1,0 


u.o 


0,0 


X(l) 


a 


0.0 


0,0 




0,0 


0,0 


0.0 


0,0 



Compufcr Output 
Results for the Ist Data Set 

SOLUTION OF SIMULTANEOUS LINEAR EQUATIONS BY GAUSS-SEIDEL METHOD, WITH 

N » t* 

I TMAX « 15 
EPS « O.OOOlfQ 

THE COEFFICIENT MATRIX A( 1 , 1 ) . , , A( N*l, N*l > IS 

S. 00000 

1.00000 

-1,00000 

1.000.00 

THE STARTING VECTOR X(1),.,X(N) IS 

1.00000 2 ,00000 3 ,00000 00000 
PROCEDURE CONVERGED^ WITH ITER « 12 
SOLUTION VECTOR X(1),,.X(N) IS 

0.99998 2.00000 2.99909 -0.99999 



1.00000 
^.00000 
2.00000 
-1.00000 



3.00000 
1.00000 
6.00000 
1 . 000t)G 



0.0 

1.00000 
-2.00000 
00000 



16,00000 
11.00000 
23.0000<? 
-2.00000 



Partial Results for the 2mi Data Set {Same Equations as Ist Set) 
THE STARTING VECTOR X(1)...X(N) IS 

50.00000 50,00000 50.00000 50.00000 
PROCEDURE CONVERGED, WITH ITER = 13 
SOLUTION VECTOR X(1)...X<N) IS 

1.00002 2.00000 3.00001 -1.00001 
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F5 COMPLEX 



This program exercises complex arithmetic and double precision features 
of FORTRAN by calculating: 

exp iiz) = ^ \ (iz) /kl 
k=o 

for several values of 2=x+iy and n. 



Variables: 

Integer - NTERM=n-delimits the number of terms used to obtain 
the estimate 

NARG - the number of z values used 

Complex arrays ARC - z values 

EXPIZE - estimates of exp (iz) 

EXPIZL - library function values of exp (iz) 

EULIZ - values of exp (-y) (cos x+isinx) 

SQRTEZ - values of [exp(±z)3 1/2 

LGEXIZ - values of LOG [exp(iz)] 

Double precision arrays - EXPYL - library function values of exp (-y) 

EXPYE estimates of exp (-y) 



F5 C0MPLEX 

DIMENSION ARG(30), EXPIZE(30), EXPZL(30), EULIZ(30), SQRTEZ(30) 
DIMENSION LGEXIZ(30), EXPYE (30) , EXPY(30) 

COMPLEX Z, CSUM, CTER.M, ARG, EXPIZE, EXPEL, EULIZ, SQRTEZ, LGEXIZ 

D0UBLE PRECISION Y, STOl, TERII, EXPYE, EXPYL 

READ 800 NTERM, NARG, (ARG (I), 1=1, NARG) 

DO 20 J=l, NARG 

TERM=1. 

SUM =0. 

CTERM = (1,0) 

CSUM = (1,0) 

Z = ARG (J) 

Y = AIMAG(Z) 

DO 10 I = 1, NTERM 

TERM = TERM*Y/FL0AT(I) 

SUM = SUM + TERM 

CTERM = CTERiMAZ/FL0AT(I) 

10 CSUM = CSUM + STERM 

EXPIZE(J) = CSUM 

EXPIZL(J) = CLCiG( (0,1) *Z) 

SQRTEZ (J) = CSQRT (EXPIZL (J) ) 

LGEXIZ(J) = CL0G (EXPIZL (J) ) 
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EXPYE(J) = SUM . 
EXPYL(J) = DEXP(-Y) 

20 EULIZ(J) = EZPYE(J)*(C0S<REAL(Z)) + (0 , 1) *SIN(REAL(Z) ) 
WRITE 900 NTERI-I, NARG 

900 F(^RMi\T(lOH N TERMS = IlO,20X 8H N ARG = IlO) 
WRITE 901 (ARG(l), EXPIZE (I), EXPIZL (I), I = 1, NARG) 
WRITE 901 (EULIZ(I), SQRTEZ(I), LGEXIZ(I), 1=1, NARG) 

901 FmiAT (/ (6E20.1^)) 

WRITE 902 (ARG(I), EXPYE(I), EXPYL(I), 1=1, NARG) 

902 FCJRMAT (/(2E20.14, 2D40.30)) 
800 F(3RI-IAT (2110) 

END 
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COBOL PROGRAMS 
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INTRODUCTION 



Source decks, test data and IBM job control cards are provided. The 
benchmark has been run on a 32K 360 Model 22* 

The sequence for running these programs is as follows: 

1. Load the file, C2 loads the file. Data, C6, must be preceded 
by a new file card. "Nevj file'' is punched in columns 1-7. Data 
cards must be in student number order, columns 1-5. 

2. Update the file. C2 adds new records to the file, omit the new 
file card. Data, C7, is in random order, please do not sort. 

3. Print the file. Two passes are made over the entire file print- 
ing selected records . 

A. Copy the Index Sequential File to*' a sequential file using C4, then 
sort on position 92 major and positions 8-30 minor. 



CI FILE 



This program is designed to aid in evaluation of raw file processing 
capability. A file of 10,000 records of 100 characters each should be 
generated for use with this program. Files should be blocked 10 records 
per block. 

IDENTIFICATICiN DIVISI0N. ^ 

PR0GRA>I-ID. . FILE-PR0CESSING. ^ 

AUTH0R. LA\^JRENCE-MCNITT . 

ENVIR0NMENT DIVISION. 

C^NFIGURATldN SECTION. 

S0URCE-C0MPUTER. ZZZ999. 

0BJECT-C0MPUTER. ZZZ999 . 

INPUT--0UTPUT SECTI0N. , 

■FILE-C0NTR(2SL. SELECT IN-FILE ASSIGN T0 DISK-1. 

SELECT 0U-FILE ASSIGN T0 DISK-2. 

SELECT PR-FILE ASSIGN T0 PRINTER, 
DATA D1VISI0N. 
FILE SECTI0N. 

FD IN-FILE DATA REC0RD IN-RCD LABEL REC0RD 0MITTED 

BL0CK CONTAINS 1000 CHARACTERS. 
01 IN-RCD. 

02 INI PICTURE X(20) 

02 IN2. 

03 INV PICTURE 9(10) 0CCURS 8 TIMES i 
FD 0U-FILE DATA REC0RD 0U-RCD LABEL REC0RD (JMITTED 
BL0CK CONTAINS 1000 CHARACTERS. 
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01 0U-RCD. 

02 PICTURE X(20) . 

02 0U2. 

03 0UV PICTURE 9(10) (ZSCCURS 8 TIMES. 
FD PR-FILE DATA REC0RD PR-RCD LABEL RECI^RD 0MITTED. 
01 PR-RCD PICTURE X (132) 
W0RKING-ST(^RAGE SECTI0N. 
01 START-RCD . 

02 STARTl PICTURE X(5) VALUE 'START'. 

02 START2 PICTURE X(127) VALUE SPACES. 
01 ST0P-RCD. 

02 ST0P1 PICTURE X(4) VALUE 'ST0P'. 

02 ST0P2 PICTURE X(128) VALUE SPACES. 
77 I PICTURE 99. 
PROCEDURE DIVISI0N. 

PARI. 0PEN INPUT IN-FILE 0UTPUT 0U-FILE, PR-FILE. 

WRITE PR-RCD FR0M START-RCD. 
PAR2. READ IN-FILE ATTEND G0 Tljf PAR3 

M0VE INI T0 0U1. 

PERF0Ril PAR4 VARYING I FR0M 1 BY 1 UNTIL 
I GREATER THAN 8. 

WRITE 0U-RCD. 

G0 T0 PAR2, 
PAR3. WRITE PR-RCD FR0M ST0P-RCD. 

CL0SE IN-FILE, 0U-FILE, PR-FILE. 

ST0P RUN. 
PARA. M0VE INV (I) T0 0UV(I). 
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C2 CREATE UPDATE 



This program will load or update an index sequential file from cards, 




G-45 



I 

^ 



If Jnr^ Oonno C? rPF&^rS AWn UonATCS TMPfX SFO FTLF 

// OPT TON r^TAI. 

tl oha<:p r7,<;_ ^ 



00 into 




S»11010 




PP,pr.'> A*'^ TO 7 • . 






no 10 30 




^ P ' 


111'! 


00 lO'tO 


f'FATr^ A VPM FlIP IF OATA IP PPFFPHPn PV A 


C D 1 


n 1 n 

1 ' 


001 050 


"^Fw Flirt TAon. 


C P 1 


* » I I 


00 T 0^0 


Dcv/isFr) Fn? "^Ao PY "^PN r. 




' ' 11.' 


001070 


npfcrr vr*AC» *< vroctpM or <;:?intn- 






001 090 


niTP-'J"? IT , AP«rL 76 t 1 970, 


^ P ' 


n 1 n 

t' 1 ' ' 


001 100 


PK'V f FM T OTVI^THN. 




1 J 1 1 1 


00 1 n ^ 




C D 1 


0 t n 

t.j I ' • . 


00 1 5 ?0 


p Fj p« f 014 T^ni , 


c 0 1 


0 1 r\ 

*' 1 'J 


001 J 




c 0 1 


r\ 1 

1 n I .) 


0011 4*^ 


^Pl P^T nPMTC^ AS^f^^M TO •CYCOO*%* 1 1*^!! T — 'JP P HO Pi \ Lril 1 1 f « 1 T 


^ t> 1 


n 1 0 


001150 


^F1P'*T ^TUOP- IT-F T 1 ^ ^^<;T'",^^ TP <«:Y<;n^''>» n i pctt-ji rppc c o^^ii 


r> 


A 1 0 


001 1 


APPP^^ 1^ ''A^'^^M 


C D 1 


f .) 


001 1 70 






A t A 


001 1 no 






A 1 A 


001 1^0 


0 F pO q n K P Y T ^ T 0 - 1 fOO A TP . 




A 1 A 


001 700 


cFi PPT MPv-PfiP A^^fr;v TP »^Y^nn<3* nIPF^T-^p^F^<: 7*^11 iimit 


^ P 1 


A 1 A 


00 ?0 1 0 


ACCFSS TS S^-Pl^^WTTAl 


^ P ' 


A 1 A 


oopo^o 


ni? CAN] t 7 A t Tf^^i T I K'oc yen 




0 1 A 


007030 


oppn7n KFY 1^ in-NFW* 


^ P 


A 1 A 

,'J 1 • 


007040 


T-q-fnMTr?ni , 


C P 1 


A 1 A 


007OS0 


A^Pl Y POPp— T^JOP X TP PYlNOy HM ^ Tl IPlF MT— F T 1 P 




A 1 A 


002060 


OATA 0 1 V T ^ nw . 




0 1 0 


0OP07O 


FII. F S'^'"T10M. 


C P \ 


A 1 A 


0070flO 


F n ^ rjc* 


c 0 1 


A 1 A 


00 7000 


P prop 0 IVf^ Mnnp I c F 


C D 1 


t A 1 A 


00 ?f 0^^ 


1. A'^FL ''^PO^D I S nv f TTFO 


^ P 1 


A 1 A 


0021 1 0 


OATA '>prni?n rur.-ppn* 




A 1 A 


0021 20 


01 PHO-PPO* 




I n I A 


0021 ^0 


' |p)-f -J P !C Tn'>P 099P9, 


C f> 1 


1 A 1 A 


007 1 AO 


07 lO-HTV-Pl PIPTIPF Q 




A 1 A 


0021 50 


07 NAM F-f 1 PTPTUPC YIDOl 




L 0 1 A 


0 0 7 1 0 


0? C-— DATA PP^^F?=1VPS ^'A^''^=-C1• 


c 0 1 


. ' ' 1 ) 


0071 70 


0^ ^PHPOI -pnnc — 1 Of p TUQP Y 




A 1 A 


0021R0 


0*^ CPA-PniMT^-Pl Pf* Tf PP <lOO V/QO- 


C D 1 


.V 1 f' 


0021 00 


03 nPA-MOlP ^-r 1 PIT TflPF OOOWQO 


< 0 1 


n 1 rN 

! 1 - 1 '/ 


00270O 


TPT— PTPTIIOF OOOVQO 


c 0 1 


1 A 1 A 


0030 1 C 


0"^ ^-MQ ^ P f P TI1PP Q0\/0 


0 K 


A 1 A 


00 30 7 0 


0** O- 1 C T-F MO PI 1 F O-r 1 PT r TilQF QQO 


CD 1 


A t 0 

nil 


OO'^O'^O 


0? n—nc— CO A oiiA T T PM-r 1 PiPTit^r qoo 


CP 1 


A 1 A: 


00^040 


0? F fH ^ TC TU'>P X. 




lOlO 


o630'>0 


02 SFx-.r2 omnPF x. 


CPl 


L010 


003060 


0? MAO nAI -<;TATI!S-r 7 '>TrTlJ'?F X. 




0 iH 


003070 


07 . PIRTH0ATF-.r3. 




.010 


0030R0 


0^ P! AS^-STAMOf Nff,-.r;7 PTf tU^F XX. 




0 |0 


663000^ 


03 1^ TMOATF-C 7 Pff Tn'>F 9990. 




01^ 


003100 


03 n fP PPOFFIMFS ^fPTHOATC-r^^ 




101^ 


0031 10 


0^ Mp-r? PicTiPF XX. 


CP^ 


OTO 


003120 


0^ YR-r? Pir.TuoF XX. 




010 


003130 


02 RIRTH-O RFOFFINPS RfPTMOATF-rB PICTHOF 9«»90O9, 




OK 



I 



.G=.46. 



6 

ERLC 



0^31 /^O 




02 ST,"iTr-r.ni!^:!Tpv-r7 PfCH)c>F 


yxY. 




010 


0031 50 




0^ CnUM.TY-r 






nio 


0031 






Y. 




[0 10 


003170 




03 rHLf.o oTrnpp y. 






inio" 


003] PO 




■ 0? v?s^~^? PIT TiiPF 


X. 




010 


003100 




n? cnNrppp'^TF-r. 2 ^\c. Tu=?f: 


yy. 


SO] 


010 


oni^o'^ 




o"^ "Ah" T SSIPV'-'s't'a TU5;-r ? " PI C TUf>p" 


y. 


SP 


OlO 


OO^nio 






yy. 




[010 


0 0 ? 0 






9. 


SP 


01 0 


00^0 30 




0? CPUR SF-nr- STMP Y-r. ? PI C TUf?F 


XX. 


so 


10 in' 






0:? MAjn»:^-np-oFnt?FF--C ? pto itj^p 


xx. 




0 10 


OOAnSO 




0? FTi.LP'? PiCTijPF yvyy. 




<;p 


1010 


bO'VoKn 




0? A0VTS?''^-r2 nirrnpp vv. 






10 10 


■ OOA070 




0^ FN TP AMCF- S'^A Tl/S^r ? PTC TIJPP 


X. 


^SR 


1010 


Of^^^OA0 




0? HS-^r.n-A-r ? PTCTU'^r 






0^0 


oo'Vboo' 




0? . LHAn-r. pre TIl^^F 


99 Vfi. 


SP 


f'oYo" 


004100 




0? FS TPFVr P- S^A Tl^S-r ? PTC TtJRF 


X. 


SP 


10 10 


0041 \ 0 




0? Sr^C lAl- STA TUS-C ? PTC TUC'F 


X. 


SP 


10 1^ 


0041 70'' 




0 ?. F N T MI C -"S T A T li" S~ C 3" ***n Vr f (.1° 


X. 


SP 


010 


004130 




0? FTHMTC-PP TOU'-C ? oPOF^-TNFS 


FNTP AMCF-STATUS-r? PTCTURF Y 


. SP 


1.0 10 


0041 4n 




07 V.MTMnt> A VAL-HA TF^C ? PIC TU^F 


999Q. 


SP 


LOlO 


0041 '^O 




0? W-n-r PEOF^TNF^ WTTHO^AWM 


^OATF-C^. 


SP 


LO l o' 


004160 




0*^ LOAO-n Pir.TlJP.F 99V^. 


SP 


0 10 


0041 70 




03 F It I TP 0 ICTIR E X. 




S9] 


1010 


0041 80 




0? OTR-C? PirTllt>P 0. 




SP1 


1010 


O041OO 




0? VFAf'-C 7 P ir TlitJP 90» 




S^i 


1010 


on4?nn 




o;? CRO-rooF ptctupf 


X. 




[OlO 


00*301 0 




STUOFM T-TRr 






loVo 


00?0?0 




PFrOROTN'O MHOF F 




SP1 


lOlO 


005030 




lA^R PECO^P IS STA^!DApn 




sr> 


01^ 


005040 




Pl.nCK C^^/TAIMS 5 Pf^CnprtS 




SRI 


LOlO 


0050*^0 




PFCnPO rONTAPJS 155 CMAPACTFPS 




SP 


LOlO 


005^60 




OATA RFcn^^xO rs i/P0ArF-*''=^r, 




SP1 


lOlO 


"oosofo*" 


'oT 


U^OATr-^. FC . 




SRI 


foio" 


oosoBn 




0? PJI.LFP ■'^ICTU^^F y. 




S^ 1 


1 0 1 .0 


0050^0 




07 'lO-(inOATF PTCTU^F ooqoo. 




5P] 


1010 


005100 




0?- FTILP^ DTCTtJi^F y(149l. 




SP 


LO 10 


005110 








^p] 


1010 


0051 20 




PFrni>r> TNO ^ODF p 




SP1 


010 


005130 




lA'^FL PFCO^P* STAMPA'^O 




Sf?1 


"oYo" 


005140 




Rir^rK rO^'7&T^rS 5 PFCPPOS 




SP1 


fOlO 


005150 




PFCO^P rnKJTAINS \55 CHAPACTFt?S 




S«? 


tOlO 


0051 60 




OATA PFCP^n IS NFW-HFC. 




SR 


10 10 


005170 


01 


N'FW-ctFC . 






LOlO 


005180 




0? PTLl Ft? PTCTl'i^^ y. 




<;pi 


010 


005190 




07 TD-*'FW PICTIJRF Q«>QQo. 




SP ] 


*oTo 


• 005?00 




0? FTLLFo r^irm^F y(]4QK 




SP 


lOlO 


006010 




P P NJ 7 p r.P P V 1 p p. TO 1 ^ 




SR 


I.O]0 


0060?0 


iMO-.Sino AGF SFCTIOM. 




SPi 


1010 


n060'^0 


77 


rvi.Nnx P TCTipp y| 1 0001. 




SRI 


1010 


OOftOAO 


77 


syMwni. ir- Tn-<^ c ir tti^F ooq^q. 




SP 


!o 10 


006050 


or 


IMVAL in-l [MP . 






LOfo 


006060 




0? CAf^O- I^MGP . 




SP 


LO in 


006070 




01 I PTCTURF yf:>7). 




SP" 


101 ? 


0060f?0 




03 FTLLFR f>Tr:TUPF y(S3). 




SR 


lO'lO 


006090 




02 FTLI.r-R PlCruQf x<7) y&U^ 


SPACFS. . 


SP 


1010 



. Gr^2 

ERIC 







A^ 








C D 1 A 1 A 


AAA > 1 A 




r. 


J I. J. • 


PIT T) P 


)f(?0) 


VAi.ijF SPAcr<;. 




C 0 1 A 1 A 




A 1 




I ■ 










C p 1 A 1 A 


A A /. 7 T A 






p T 1 1 no 


p y *~ XI i:> r 




VAIUF <<;T|!OfMT F|LF ^MMT PK'ANCF' . 




S P 1 0 1 0 


A A A 1 /. A 




A 0 


P 111 




xf 1 00) vALiJF Sf>ArF<;. 




C 0 1 A 1 A 


A A /» 1 t; A 




A? 


P T I 1 PP 










C P 1 A 1 A 


A A A 1 AO 




A ^ 




p r r Tl IP F 








C 0 1 A 1 A 


n A A 1 7 O 




A'^ 




p ir xn^ F 


777 . 






C D 1 A 1 0 


A A r, 1 Q 0 


A 1 


HO- 












C D 1 A 1 A 


A A 1 O A 




I • r 


A ^ T c — r» 


0 T r T 1 It? F 








C D 1 A 1 A 


A A •> A A 




A *> 


P Ti 1 ro 

' III, 


p T Tin r 


Xtl?4) VAIUP SPACFS. 




c n 1 1 

h ^ 1 9 I ' J 


A 07 A 1 A 


A 1 


1 ' f 












C p 1 A 1 A 


A A7 A 7 A 




A 5 


' r n 1 r => 


P T 1 I !'> F 


X( ?7) 


VALHP • <;rH MAP «^IPTH *^TF ' 


• 


c 0 1 in 1 A 


0070*^0 




OP 


r III p^ 


p 1 c TMi r 


Yt P71 


VAI.Ml ' VTSA AO^' CPL mi. r.PS 




C P 1 A 1 A 


0070/40 




A? 


r n I r:> 


p I r. T Hr> F 


X( -571 


VM.M^ 'AJ PNT PPj; PP-L PATP P < 




S n 1 A 1 A 


A A 7 A r, A 





A*? 




^ 1 T I P F 


'y(?7f' 


VaIup »L g'pAO tinTipp' GPA TCTAL S' 


• 




0 0 *^ 0 0 




0? 




p ir. Tipf 




VAl.UF 'AT ACT G^^ ' • 




C D 1 A 1 A 


00707^^ 




HO- 














oo7n«'o 




OP 


PILl. P5 


P TT TIP F 


X( ?7) 


VAIMF ' I n SFX C! A<; CTRV » 






007090 




0? 


rii IT' 


p ir. TIP p 


X( ?1\ 


VMUf" 'CMTY ^^^IF MS OFG STY 0* 




S ^ T 0 1 0 


0071 00 








P |r T| p p 


y(?7) 


yA).iF_^/po GPA _snr ^wiJ j^-op^ dat^ 


• 


f P 10 1^ 


0071 10 




0? 


rii_l P^^ 


PIT TIP r 


27) 


Val"|p""'p' oatf pts. hrs 'hps 


• 


SPIO 10 


0071 ?0 




0? 




r»ir.TlPP 


v(?A) 


VA LHF «PS PPtG ' • 




SPIOlO 






STiJOf NT-c>iE7. 













X. 



X. 



0? OFtFTP-s y. 
0?. 10- s p in Tipp ^("fjj . 

0?_niW"<; PTC TIFF 

'62 NA'^'P " "P TCTtP P 'x'( 73 f.' 

OP sry-s PTCTipp V, 

jyp. M AM T A ! . - S T A T j I S- 5; _J>J £ T U PF_ 

0? 'r\. \ s 5;- S TA NO i NG- p I c't IP P ' V V. 

02 nifTHOATF-S PTPTP^^f: q<7) C OMPUTATI PNAL- 

o?_ ST^Tr- Tf^yvTc^ Y- <; T(fD^__xxjf^ 

"0? c"n'.i\'TY- s "o* I'r tijf\p *'y V. ' 

_07 COM F FP FMf P- S PI C THP F XV . 

0? AoVrssYON^ Sf^' rijS-<; PIC Tlj^'p 
02 SrrnNOAr>Y- S^>^'^ni.-S PTCTURf! 

J)*? rni_i.PGP-s_ PTCTiP^yv, 

0.^' OFG'^'FF-CnLLFGP-V " pTCTI)^'f' 
0? FTI.LFP PJCTMDc 

jn? CO).)? ciF-np-j;TnD Y-S_ PJC ni^F_ 

0"? w.^jn^q-np'-AFG^ EF-S PIC'tu^F " xx. 
0? PNT^AMPP-STATDS-S PTC TIK^F X. 

_0? M5-^,n^-.<; PTCTIIOF OVOP ^ '^'1? 'iJ'^ L'Jl^lAkllj!- 

6? H^- AC'C 'KS'"" COMoutA^f ON A 1 ~H , ' 
0? FAl.l-H^ PlCTUt^r q9V9, 

0^ V<IMTFR"HP PTC Tll^P_J^0V9^ - 

SP P T G-Ti^ Vt C T I |p"f '^'^ V9 • 
SU^^P?-H^> PTC TU^E POVO. 

mil. -HP T^TCTV^^F q9V<i. 

'G»An-Hf? " P iCTirr ^^Pfv^r 
5;pM-M9 o TP TtiPF 99V ^. 



1. 



X. 



XX. 



03 
03 
03 
03 
03 



02 if^_S-^^r^EFIMFn 0FJ^j;^r T ^tP_S__H^^^ 

03" Ht>'-Arcu^-s PTC ^uPP "qoVr'ncruPS 7 

0? PFSTOFMCF-STA TUS-S PTCTU'>E X. 



r AM PI JT AT \r N A 1-3. 



ERLC 



i 

I 

I 



0? r,r>A-PATA rnK'otiTATT ^M^ i.-*^. 

0^ TnT-MpijP s- „PTrTU^F qopvoo. 

" 0*^ SA T-HO I IR S- S " c>"! C Tl if? f^" ~90Q"v9q 

0? "rfi Tr.Tori-s ptcti'sf x, " " * " " " 

07 rMTc>AMrF-nAT''- S PTCT'l^^F 99^ C P*' Pi IT A T | riN; AL— • 

0?__GP Ar>iJ\ TTn\'-nA TF-S_ _ PJCTll^-''^^ 990 C P! )T AT T PN A I -"^ . 

'6? A-bATA-.n Y_n ' COM^PIJTA TT ONJA L-V. ' 

0^ GPA-0 PIT. TIJPF ciyan, 

0"^ CI. A .SS- STA \n T MG-*^ PIC TU^F 909 , 





0? 


F II. P-DATF . 
03 VEAo-S 
03 OT^-S 


PTC TI |t?F PO, 
OTCTtJPP 0, 






~ - — 




" AOVl SO^- S" 


PICTll^^ XV, 




■ " * — " • • 




0? 


PHOMF-S '^TClD'^r S9(] I) CPMPUTATI OMAl -3. 







0? 


STATISTICS' 


-S^MUS-5. 




■■ 






0*^ STA T-STA Tt)S-S PTC T|>RF V 


'nccups Ti MFs. 






02 


FTH'^J IC-PRTGIV PICTURE X. 








0? 


F Il.LFR 


PICTIJPF X(?3 ) 






. 


0? 


SODT-S PTCTUf>C X(I2). 






007l'»0 


01 OTL 


-L IMP , 






S^IO 10 


0071 50 


0? 


R.ni 


PIC TU^P 


X(5) • 


SP 1 O 10 


0071 60 




""FLny" 


PICTIJPE 


X. 


SP 10 10 


0071 70 


0? 


F n.LFf> 


PICTUPF X. 




SP 1 0 1 0 


0071 «0 


02 


FL n-^ 


PICTU^F 


X, 


$P 1 0 1 0 


007190 


02 


PTLl.F«? 


PICTtPF X. 




S P 1 0 1 0 


007?00 


02 


FLO^ 


PIC TURF 


X. 


S P 1 0 10 


OOSO 1 0 


02 


P TI.LPP 


PICTIPF X. 




SP 1 0 1 0 


obso'^o 




FLOS 


PIC TURF 


X. 


SP 10 1 0 


0OB030 


02 


FTU.F'? 


PICTUPF X. 




S P 1 0 1 0 


00<*040 


02 


Fl nf, 


PICTIIRF 


xx. 


S P 10 1 0 


008050 




PL 07 P !CTll^?E 79ooQ9q, 




SPlOlO 


00^060 


02 


FILL FP 


PTC TURF X. 




SPlOlO 


00^070 


02 


Ft. OR 


PTCTU*^F 


XXX. 


SPlOlo 


0 0808 0 " 


02" 


FTLl F"? 


PIC TU^P 


XX. 


SRIOIO 


008090 


02 


F|. 09 


PIC TljPE 


XX. 


SP.lOlO 


no8ior 


02 


Ffl LFR 


PlCTtJt^F XX, 




SPlOlO 


OORUO 


0? 


PLOlO 


PICTUPF 


X. 


SPlOlO 


008i:?o 


0? 


FfLLFo 


PICTUPF X. 




SRIOIO 


oonno 


02 


FL 01 1 


PIC TU^.F 


XV. 


<;p 1 0 10 


OOP140 


0? 


FTILPR 


PICTUPF X. 




SPlOlO 


0081 'SO 


02 


FLni2 


PICTU'^P 


X. 


S^^IOIO 


008160 


02 


F n.LFP 


PICTUPF y. 




SPlOlO 


008170 


02 


P| 


PICTU^.F 


XX. 


SPlOlO 


008180 


0^ 


F TLLF« 


PICTUPF X. 




SPlOlO 


0081O0 


02 


Ff.Ol/^ 


PIC TU^^F 


XV. 


s^ioio 


no8?on 


02 


PII.LFP 






SP 1010 


OOOOlO 


03 


P ILI.F^ 


PICTUPF 


XX. 


SPlolO 


OOOO^O 


03 


FL015 PIC 


TIPF XV, 




SPlOlO 


0090*^0 


02 


Fill FD 


PIC TUPP 


XX. 


SP1010 


00O040 


02 


FL 0 1 6 


PTC TU^F 


XX. 


SRlOio 



(rL49. 



ERIC 



009090 
^009100. 
"ncn 11 0 

00^] ?n 

000 140 
00^ 1 

0 0<5 1 

0 lOOlO 

0 1 oo?n_ 
0 IOC To 
OlOO'tO 
010050 

0 lob^.o ' 

0 10070 

oion9.q_ 

0 l O^oo" 

OlOinn 

oiono_ 
oiono 

"ni 1 oVo" 

0 3 1 oso 

01 1060 
"6 1 10 70' 

0 I lOPO 

J) n^QO 
oTiroo" 

01 n 10 

_0 11 1 ?.r)_ 

oin 'i") 
om^^o 
ojLii "^f^ 

"on 1 ^^y' 
011160 

on 170 

01?0qo 
_pl20QO 

6i?Voo 

017110 
01 -^ipo 
0 ipV'^o 

01?)/rO 

_01?)5n 
012160 
012I7O 



n? 
0? 

0?" 

0-^ 

0? 
0? 

0? 
0? 

0? 

0-^ 

0*^ 

0? 
03 

0? 
0? 

07 



Pt.ni 7 

^ UJ. 

mo 

Ft n?n 
FIl ! f^" 

F n i.rc^' 

Ft n?3 
r T| I f ^ 

FL p;?6 ' 

R.n97 



r, Tliop y y. 



..fL!.LIl.!R.^:.-.:<.r. 

Pir.Tipp X, 

PI niiRF^ v._ 

Pirtii^?!:' x'/ 



pyCT((Rf= 

PTC Ttpr 

'"'pTcTUf'F 
PIC TUPfl 
PICTIJPP 777 



V, 

■7Z7. 77. 
777.77. 
17. 



PTCTIPF 777. 77. 

OTTTU^F y, 

'PirTn*^F"x. 

t^TCTl.'PF X(17r 



01 



p n LF^ 
FL 0 7 P 

f^JLLj:?. ; 

O'? L I^P-rMT P^ir. TlPF' "c^oq CO'^PUTaTi PMAL-'^ 
O? PAO-CT^ PiriP^F Q0C5 r nMPUT^T^ ONAL-^ 

0? ^ 0*5- FMO- cuj o TP Tl^^ V VM. UT^ ' 0 ' » 

'7>? p r-'i^iK > S w " ' p"t r T MPF^T' VA ( iJ^"* » 0 »"T 

0? Njn-PiNjo 'PTrTijcjF y valijf- 'o*. 
0? \'FW^ Ti'c_5t^ p [C TlJp"r^ "T VA LUF » ' . 

p^nrrnnnr on/isin^/. 

n p PM-c' T , 

M h \^ r A cTs * 'to"^ n f L ^ITr mpT 

PPJN' TM^UT ^0^ niJTPUT PPN^TR. 

FNTt^P L ^^'K^r-F• 

_ _CALr 'nFTOAJFJ_llSJNn Dft TP-P, 

Pvtf;^ ^fn'fxOL 

R FAn-rA.t? _ _ _ 

QNWA^n. 

IP ^^^'1 = •\»rwrT' '".n jn inAO-FTl.F, 

on TO SK TJ>-PFAn. 
o r/\n*oT . _ _ 

D FP f npM " 
SK IP-PFAO. 



Sr> 1010 

s«?ioin 
S .*? 10 ) n _ 
SP 10 10 ' 
SPIO 10 

??p 10 10 
s'^^ioio 

SRIOIO 

JRIOIO 

s^io'io 

SPlOlO 

S R i 0 1 0 
S P 1 0 1 0 
^S_P\oio^ 

""s^foYo" 

SP 1010 

SP]O]0^ 
SPlOlO 
S^io 10 

"SP 10 I'o 
S?^ 1010 

j;p, ?0_l_n 

Sf^IOlO 
S_P10 10 

'^pfo \W 
SPlolO 
SP lOlo 



V Al I IP 



0. 
0. 



S^lOlo 

s^ioio 

P 1 0 1 0 

spToTo"' 

SPlOlO 
_S_^1 0 1_0 

SPio'io^ 

SPlOin 
SPl 0 1 0 

spioio" 

SRIOIO 



HFTOATF PUTS TPOAYS OATF \^\ PATp-P 



TIF, 



PPAn-CA^^DS. 



SfJlOlO 

's^ToTo" 

SPIOlO 
S^10J_0 
Snio ifi " 

SPlOlO 

SPi*^ 10 
'sp I'bio 
S^'ioio 

SPino^ 

^s'plOlo~ 

SPiolo 



ERLC 



DM^-^o _^ MovF »n» rn pti.;,.i? yxr-^v'. _ _ _ S"]Oin. 

OnO50 IF CoO-rnnr = »j« r.p tp nElPTf-r>T. S^I^IO 

0 y^r>f)^ I£ N_n- F 1 - ' ^ JL-^'U' ^ ^ ^i.^ ^-J^ L__ "^HPU A y TT , HP TP ^ " 1 Q 1 

0130 70" " ""■ " R FAH-? t /" " " " "^ S^TOIO 

Ol^OPO yp DFKFTF-s = »!' Movr: M • TO P<^- WP I TF-S W , pr^PrnN' ADr:-f?T ^oiOlO 

Onooo _ _ ' TH£?'l ^^n-^yTT, GO TPP F^VO-^^ T._ _ _^ SoiOIO 

""^'Ol^'inn "no" to' CHAN^rF-R T ~^ SRlO'lO 

Oni 10 OP! FTF-^JT, S'^1010. 

(llj^^?.r\ ^[F__*^*n-F Tr!0 = M' wpvF »nFLFTTnM_, ufc urj rnuNO ' TP f^SGf SPIOIO. 

O'ni '^0 "p'e'op^'VmTn'vTl TO-C PFAn'-DT. "~ S~^ jo"lO 

01?J/+0 TF PALI-HP = 0 AMO wjNTPf^-H^ r 0 AND SPRING-HP = 0 SR1010, 

^Ji^^'>^__ A^'o r.nt. i.-vp - 0 A^'p ^'^AD-HP _= 0 ANP SF'^-Ho = n SRiolo 

"6mi6o'^'' 'nfxt "sPNTFMr.p Fi.'s^ ' SPlb'lO^ 

01^)70 MOVF- 'CPFO^s, OFIFTtON' J^FJ^rTPD' to ^^SO , SPlOlO 
Onif^O p^qrnPM TNVAt TQ-CA^^n-RTt GP' TP PFftP-PT. ^.r^j'^lQ^ 

O IM^O" TP^ L IN"r«"cM T' ," 55 PF PR'^'' >'AG-'^n'r 'SP roro; 

01??00 MOVP '0' TP FTL. $^1010; 
014010 iAr\\i^ • rpLl.i^ViTMG P EG n^?_n OF LF TFO • TO RPQ^, ppopnPV pi? N'T • SPlOlO: 

0^1 4o '> o" ~~ FO m' n p [ T- p T , " S. P 1 0 ) 0 

OKiO'^O MPVP M' TO PFLFTF-S. . SRICIQ-: 
Ol^iO^tn ^^z'^^J^Ji. ' SP1010-: 

O'Tao 5o' GO " TO ' r f'a n- p t . " ~ S R Vr ) ■-. 

014060 rHAMGP-t>T. S^^min; 

0\^t010_ ijr^r'? n-r.PoF^ = or CPn-cooF - »mj op fPO-pppF - » Spioio- 

oi4o"Bo " " np'''r> 0-r PDF" V"""«"p"'^ srioio 

0140OO MOVP 'P^AP rt^AMGF CPOP' TO m<;G, SPIOIP: 

0_H10 0 P Fn ^^Jiy\_ JL*i^!^l_T O-GAPn- PT, G P TP pFA P-OT . S p 10 ir- ■ 

0141*10 IF L^^»'F-C^)T\ S5 PFPTOc''^' pag-hd, " " * SfTio'ioJ 

0141^0 MHVE «GtlAVGFS ' TP P.pnY, vpyp »0» TO- GTl ^ PfPFPc>M PP NJT . S^^IOIO; 

0J4i:?0 ^PFPFnf:^M ppT^!T-^T. ^ ■ SP10 10 

^■'" 0 14 1 40 ' fP^ C^n-GPOF" W'^iL''" pR 'cPo-nnop^^ SP ib'io : 

014150 TF GPO-CPOF = <M« GO TP C H A K'GF -G R AP - SF M. SRIOlO" 

0 14 1 60 F cPQ-rnoF _= J P' to. prtotn-oata, S R 1 0 1 0 

0141 70 " IF "fn-Plv-Cl VOT = i ' S'PlolO: 

0141RP MPVF n-oTv-ri tp niv-s* SRi^in 

__JTi l4100 L^_J?'^~"!11''- ' ^ ^ 'mI!'^^". to SP 10 1 0^ 

" Oi4?bo" ' ~ A"pn" l^PA'--p"p'rN'T's->i"''TnTGPA'~^^^^ s'pio io 

015010 TP GPA-MPlPS-ri T<; NttJMFojc SPIOIP 

0\50Z_0^_ APO_ r^A-MPUJ? S-C I TP GPA-HPUOS-S, ' $(?3010 

Or^b^'O ' TP""T-Mf^S TS 'NP-^F^TC APO TPT-HRS TP TOT-HPHPS-S. spioTo 
015040 fP S-HPS TS ND^PPTC APP S-M^S TO SA T-HP!JPS-S . $p101P 
015050 IP IST-FMPPL.LFP-P 1 1 S NM^FOTG _ <;P10 1^ 

. 01506^ . MnvF"n"*-^"rsT^PHT>piT;;Fn~cr''r spiol" 

01507P IF n-PP-GP AOMAT TPN-C 1 T$ MijvFOfTC SPIOIP 

0_1_50?P n^P F-GP A QUA T r QN^-C 1 TO Gf^ AOUAT I QN'-nATF-f ^ 10 1^ 

0 1 50 OO" GO TP I'nJ - COL . S P l"'^ 1 0 

Ol^lOO GHANGF-rOLLFC^F. ^PIOIO 

^015110 _ P^^P'li''^ OnLLFGF-nATA. SPIOK 

01 5 1 ?0 "r M-CPL*. ~' S P 101'^ 

015MO ppprpDS4 DRTN'T-PT. ^PIOIG 

0^^5140 DrpppoM PF-W'JITP^ ?;PinK 

0~15150 ~ GP^' tp' rY'ao*-p T . ' '■ < Piyi C 

015160 GPLL FGF-OATA . SPl^ic 

i 

: G-zS: I 





T F 






S 1 0 1 0 


0 1 6 1 ^^0 




1 1 J M /\ V I- . 




SP 1 0 1 0 


0 1 S 1 9 0 


T F 


1 r)_ n 1 r ] y y« 1 r Mm v' i n — ^ f v— ' I T T V— > « 




S ^ 1 0 ? 0 


01 5/00 


T 







5 1 n 1 0 


0 1601 0 








S c» 1 0 1 0 


0 160 


i y 


^' A 1 1 A L — s J A 1 M S r ? n ' - ' ' 




S P 1 0 1 0 


(j 1 (» n ^ rj 




^DV^: '\'< T 1 L— S 1 n ! 'JS— r. ? T'J ^ " I T A 1. — S T ATIIS ~S • 






0 1 f»0^0 


1 F 


r.i, A ss- 1 A 1 N\r— r c ^'nT = ' ' 




S 0. ! 0 1 0 


0 1 6 n ^1 n 




»jn\/C~ ni ACC CT'AltlAf»vlA f* T f~\ i~i AfC OTAik»r\tn.i^ r 

•^nv*- \..\ fi > S I P 1 1 ^'u— r / TD r L A S S — S T A r- n f Mr. — v; ^ 




S 1 0 1 0 


016060 


T F 


pi 1 u 1 l-iOA TF — C y s S ^jn T C 




S n 10 10 


<-» 1 / r\ ~y i-\ 




^.•n\/c MA_r*'> TT'^ r"! a cc ctamai v*/*' f^*^ "vn iin 




S f ' 1 0 1 0 


1 / r\ o A 
U J oOMl- 




k*<^\/C r>Tr»TlJ A TO QFr»"TtJAATP C 

. p V r ' > P" 1 n — P in " ! I- 1 H 1 > » 1 L" — S • 




SPl 0 1 0 


f\ 1 /■ /*> o A 


1 r 


CTATrf^AIIMTnV^OMriT — 1 * 




S P 1 0 ] 0 


A 1 1 A r\ 

iJ I r> I •) t ) 




'^i ' \' r N J r I r — ',. 1 M 1- I ^ T f I M S I « 1 r — (, f i', Ir.i I k Y~S • 




SP 1 0 1 0 


0 1 f • M 0 


T r 






S ^ 1 0 1 0 


0 16 1 ?0 




wn vf: rn 1 i.NJ T Y-r / TO r PUN T Y-^ s. 




S P 1 0 1 0 


0 1 f T 0 








s^ioio 


U 1 O I * 




HAK/C \/T CA f 1 Tr\ \tJ CK C 

JVr V ] ^ ^ —i . T'l VjI^A — ^« 




SP 1 0 1 


n 1 6 1 ' ^ 


T f 

I r 






S 1 0 1 0 


0 1 6 I 0 0 




\f\- L w [\ r * -M ( H — 1 ^ 1 ' » ( . f J ^^f- F; v f- f\J ^ F — S ♦ 




SP103 ^ 


f ^ 1 *T 

U I o 1 


1 »- 


AAUTCCTOAI TTATIlC P'i AiOT ■ t 




S P 1 0 1 0 


0 1 6 1 ^. 0 




Mnvf: AO'^T^STnri-STATns-r? TO AnMf<^«;i r)\!-5; j ^7|j<^ ^ 




SPlO 1 P 


0 161 ^0 


J F 


> I ■ i . 1 ' >N ' 1 " — S « . HH n L — t . £. 1^! n 1 = ' ' 




S^) 01 


A 1 ^ 1 A 








■ S <^ 1 0 1 ^ 


U I f t) H) 


T r 


Acr"^rc Poiinpc f'i AinT ■ « 




S^ 1 0 10 


1 ^ /*v •> r* 




^:-iVr nt- (-.^•' FF-r 0 L L r ~r ? Tu ^ rG ^ r F— Pt. L F G F -S • 




S P 1 0 1 0 


r\ • T A 1 n 


1 F 


C« ' ir- Sr. — F"" S T 1 1'' Y— r. 7 ^JOj = ' " 




SPin ]o 


0 iTO'tO 




*"'nvl: C^U^ ^F-'iF-STiJOY— r? Tu nUR SF - OF -STUO Y— S . 




S P 1 0 1 0 


0 170SO 


IF 


N'Ajn°«-nP— '^F'^RFP— (32 MOT - ' » 




Sf^lOIO 


0 1 7060 




MOVE ^AJOK-nc*— nrc,Pi7F— r? Tn ^A J 0 r^-n ^-DFO^ F F~S . 




S 0 1 0 1 0 


017070 


1 F 


Anvi>^^-r/ MHT - ' ' MnVF AOvT SHR — C2 TO AnvT>F<i<— 


S • 


SP1 0 10 


0 1 TOP 0 


I F 


ENj TR ANC F- ST A TIK-F 2 NOT ^-^.^ • 




SPlOlO 


0 1 f n 




Mriv^ iQAMrP-STATlJS"" ? TH F MTP A NC F — ST A T US — S • 




S^IOIO 


017)00 


1 F 


1 * ^ ^ r\A r^'^ kit4iir^r^T^ 

rs**bPA-c? IS Mir*F". ir 




SR1010 


017110 




•^OvF HS-G'^A-r? TO HS-nPA-s» 




S^'IOIO : 


0171 ??0 


T F 


PFSTOFNJCF-STATIJS-r. ? MHT = « » 




SRI 010 


U I f i .5'.' 




MOVF t'^SFOF'^;rc-STATUS-C? TO PF S I ^F vr. c-S T ATMS-S . 




10 10 


017] ^0 


IF 


SOr 1 AL- STA Tn<:-r ? K^OT = • • 




S 0. 1 0 1 0 


0171 50 




wnyp S^r T &t^- CTA Tl.iS-r ? TP SCHT AT -STA^IIS-S. 




SPioio . 




TP 


V'lTHOPAWAL-nATF^C? fS NIT-^^^IC 




S^^ 1 010 


0171 70 




Movp wiTHnPAWfli-nATF-r:? in wi tho^aw/.i -oatf-s. 




SP 10 1 n 


A t 7 1 OA 

U 1 f 1 y 0 


FF 


c^o-cnoF ~ »L« ^?nvF to scHnoL-cnnF-x 




S ^ 1 0 1 0 


A 1 *7 1 A A 




FLSf" MOVP *A« TO sr.MOnt -COOF-v^ 




S ^ 1 0 I 0 


A 1 7 OA A 


TF 


sr.Hnoi.-cnoF- X not = srH-cnoF^-s (otr-s) p^PFn^.M schopl 


-CHGf S^'lOlO 


A i O A 1 A 








A 1 O A 1 ^ 


CHAM GF- 


■GP AO- SFM , 




, 

S p. 1010 


A 1 D A 1 A 






SF" 10 I 0 


1 R A 




TO i\j-r.ni , 




5 P 1 0 ] 0 


0 IPf^'iiO 






s 1 0 1 0 ; 


OlROfjO 


IF 


MAMF-n NOT = • « MGVF VAMF- 


CI 


S <? I n 1 0 '., 


01B070 




TO NIAMP . 




S 0 1 0 1 0 


0 IROno 


TF 


TD-niv-n IS NM^^EP TC ^OVF ID-DIV-CI TP OTV-S. 




SPlOlO ■ 


0 1 p.ooo 


TF 


SFV-r. 2 MPT = » t 




SPIO^O 


omno 




*^nvF s^v-c ? Tn sFy-s. 




S'^IOIO 


0 1^110 


IF 


M A^ I TAL- STA TifS-C 7 ^'HT rz « • 




SI" 10 10 • 


018120 




MOVF «AR ITA1.-STATUS-C2 TO. MAPI TAL-ST ATiJS-S • 




s^l^in 



Gr52 

ERIC 



n IP. 1 "^n 

_0 1 P I P 0 

018?00 
01<in] 0 
' 0 i90?n' 

0 1 0 n 

' n 1 90 p 0^ 

0 IQO^o 
0 I Q l ] 

om?o 

01Q150 
J1^191 60 
019" ! 70' 

^0 10 TOO 
0'19"20~0 ' 
0?0010 

n20o?o 
o?.oo?o^ 

o?oo5n 

^'0~?0"0"6"0 
O?O07O 

_0?OORO_ 
0?0090 
020 IDO 
0 2011'^ 



»^nv^ VT SA-r. 1 TO VT «^A-S. 

IF yiSA-s ''■'nv«:_*?< TH^v^sA-s nn TO rcK^ 



rnM FPn rK]r r-r, .? ^'nj = ♦ • mov^ r HM^^ p Pp Mf. f- r? 

srrnvPi'.t; Y- sCHO^L-r 7. rn jc^-O'^-nFGf^FF-s. 

OFO'? rr-r.'^Li tr,f^-r ? not = • i Mnvr- 

n F"r;o r f - r o'lJ c 'r^' r" ?~ f p~ "^'fT PTT g n - sT 

in ^n^)Pf:opMr^-<;^ 
"e^i" W\fi C F - S T a''t r j S- C T o t""= ~t*~*T 

vnvF FNTP ANf.F- STA TiJ<;-n? T*^ F M TR A F - S T iVT US -S . 

1 F__A f) M ; 5 ^ I n ^ I -^5 J a j\ i_s - r? ^ M__|^ ^ crvf t o scm h ni.-cn of-v 

go'^td'aI'. 

IF A^^' ^ssI^^!-sTATus-^? - mgv^ rn scHnPL^rnnF-y 

nn TO A 1 . _ 

" Ao- 



IF 
IF 

JF_ 

TF 

1f~ 



TO 



Al, 



TF SfH-CPOP-S (OTP-SI ■= 

(OTP-S) . 

AD- S F'^^^FX TT7~r XTtT 
OP IG f^-nATA . 

IF FTH^Jir.-np TGlM-r.? N'oy 



SCHOOL-CnOF- 



-Y MF VT 
'COOF-V" 



5-f ^^Ui!^'^'-^ 

Tn"s rfi-rrioF-S 



SP 

"sV 

SP 

SP 
S9 
S ^ ' 

" s p. 1 

<;o 

Sf> 
_S^' 

SP. 
_SP' 
SP 
SP 
SP 

• 

"sp: 

"SPl 
SR] 
SP" 



cm . 



0?01 ?0 

02ono 

J) 20140 

0 20160 
0 20J70 

"0"?0 I fiO" 
OPOloo 
0 20?no 

"UpinTo" 

0?10?0 
0210^0_ 

^021040 
0?1050 
0?10f>0 

■'0''2I0 70' 
0210PO 



MR VF 
GD TO IN 
AOn-PT. _ 

TF CPO-CPOF" = "L" MGVF 

T f'Tp. n-cooF ~= M*»"''MrivP' 
COl L FGr-AHD-P T. 

f,n TO CO 0- 3 . 
To7v."FX T tTTx Tt". ' ^ 

COIL FOE-Ann-Q T. 

P rp Fn P M__ r n H_ F r,r - da t a_. 

I"f"\"IN! F-CMT » '^5 PF'PFnPV o^G-HD. 

wnvF <n» m cti. . 

MQVF 'MFW ^rcnPO' TO BPOY, 
P FR rpR w " pi?" jKi r-R T", 
PFR^PPM. V/F^ITF-NJFV THRU ^!-FXTT. 
rn Tl AOD-FXTT. 



TO FTHMTC-PRIGIV, 



TP SCH-CnOF-S (QTP-S) Gn TO 



SP1 
SP' 
_SP^ 
SP' 
SP 
SPl 



^4» TP SCH-CPHF-S (OTP-S) GP T n 



PFPFOPN'. PPNT, 



TF 



Cpn-CPOF = tKj* ^^FyT sc^!Tc^Jr.F 

Ft SF *.<ovr^ •^tp orr.non FnijNin< TP MSG 

■pFRFpri'M "!N vAL in~'r.ADn-PT >.n' tri 'Aon-F"yTY ; 

IF ADM 'SSr^^'-STATMS-C? = MPVF •5' TP SfH-CPOF-S (OTP-Sl 
[_ ^ Mnvr_,«(Si TP ICH-CPPF-S COT^~S_]^. 

p f'p ro:. >,p~/\"p-<:c:vi"oa''ta~ th^u" GP'An-S'^'M-rrx f t. 

IF LTNE-r>4T » 55 ppftPHPM PAG-HD. 



SO 
SP 
SP 
S P 
SP 

SP 
SP 
SP 
SP 
<:p 

J P. 

s'p 

SP 
SP 

'sn" 

SP 

"SP*" 
SP] 



0)0 

Oin 

07 0 
Ol'-^ 
010 

6 To' 

010 
010 

0 !0 
Olo 
010 
010 

no 

01 o 

"oVo 

010 

ojo 

01 n 
010 
010 
O 'l 0 
010 

oTo 
oio 

010 
010 

jl^io_ 
0 i o" 

010 

njo 
ofo" 

010 

oio' 

0 in 
0_10 
0 10 
010 
OJO 
Ol'o 
010 

mo 
o"io 

0 10 
010 
0 10 
o in 
o 1 o 
010 
010 

oTo 

0 10 



.Gr31 



0 ? ] 090 




MnvP '0« TO fTl . 






^ n 


\ V 1 • ' 


0 ?! 1 00 








^ P 


[010 


0 ? 1 1 10 










^ p 










— 




C R 


n ] o 


0 ? n 0 










.J ^ 


1 0 1 0 


0?A 140 


TNV Al I P-CA^? 0-P T . 








o ] 0 






^■^nvr* CHG-r^'o to r.At?n- j ma^p. 






c p " 


L \i I • i 


0 21 H) 




vnvr TNVALTO-I r\ir F^nOY, ^^n^p to' 


TO CTl. 


f fi ll* " 'niyi. 


0 


.Ml I 


0 ?1 170 




^' r V F » * ^ * ^ * J^: f}: rf-- * t J Q 'A SO • 






^ p 


010 


b ?n po 












• ^ 1 • ^ 


0 ?! 1^0 




MqVf^ 0 Tn LT\'F-rN'T. 






C 0 


1 0 1 0 


0??070 








^ Q 1 


o 1 n 


0 230BO 










c; 




0 2*^000 


S C. \-r 


n| _f Mr,, 






S P 


010 


OP^ioo 










S P 


0 10 


0 ?^ 11 0 






ROO Yt 


p F n F 0 P R \'T , 


^ p 




0;?!?1 70 


CAK- 


n^A , 






s ^ 


10 10 


0??1'^0 




TP sfHnnL-r r^OF- V = 15* A^'^ sr.H-cnnr- 


S C OTf? 








0 ? ?! 4 0 




GO TO GPA-XT. 






.J ^ 


n 1 0 






IF scHnoi-cnoF-x = '6» and sch-cgdf- 


S ( QTR 


-5 ) = ' 5 ' 


^ ft 


[ 0 1 0 


023160 




GO Tn GPA-VT. 






^ P 


! 0 1 n 


0 23 170 




MOVE 0 TO GPA-PCTNTS- S. 









) 0 1 A 


023] ao 




mVE 0 TO GPA-HHURS-S. 


- 




SR 


1 0 1 0 


023190 




MOVE 0 in GRADUATinN-OATE-S. 






^ P 


10 10 

L vJ 1 'J 


023200 




MOVE 0 TO TOT-HOURS-S. 






P 


1010 

L *J 1 w 


02'i0 10 




MDVE 0 TO SAT-HnURS-S. 








1 0 1 n 

1 v» X VJ 


024020 




^.nVE 0 TO HlTHm"'AWAL-nATE-S. 


- 




<i P 




0 740 30 




MOVE' 732 Yn'E'NTRANCF-nATE-S^ 











024040 




-XT. EXIT, 








1 0 1 0 


024050 


iN iT-n rcnRD. 






Q P 


i U J. 


0 24060 




MOVE SPACES TO STUDENT-RECORD, 








1 A 1 n 
I U i U 


024070 




MOVE 0 TO HS-GPA-S. 








0 1 0 


0 240RO 




MOVE 0 TO P IR THOATE-S. 








L vJ IK* 


6 24090 




MOVE 0 rn FALL-HR. 




„_ 


^ P 




024100 




MOVE ,0 TO WINTFR-HP . 






SR 


0 1 n 


024110 




MOVE 0 TO SPf^ING-HR. 






<^ p 


L U l U 


0 24120 




^'.nVE 0 TO SL'M.MPR-HR. 






^ P 


L u 1 u 


024130 




MOVE 0 TO CnLL-"Hn . 








I 0 1 0 


024140 




MOVE 0 TO GPAO-HR. 






^ P 


I w X u 


0 2 ^< 1 5 0 




MOVE 0 TO SEM-HR. 






^ P ' 


n 1 rT 

I U X V; 


024160 




f^OVE 0 TO t^I THDRAWAL-DATE-S. 






S R 


010 


0 24170 




MOVE 0 TO GPA-P^I^OTS-S. 








L v.> i 'J 


0 24 160 




MOVF 0 TO GPA-MOIIRS-S. 








n 1 rv 
LU 1 y 


024190 




MOVE 0 TO TOT-HOURS-S. 






SR 


. 0 10 


024200 




^^OVE 0 TO SAT-HOUR S-S. 






SR 


.010 


025010 




MOVE 0 TO ENTRAK'CE-DATE-S, 






SR] 


LOl'o"" 


025020 




MOVE 0 TO GRAOUATTQN-DATE-S. 






SR] 


LOlO 


025030 




MOVE 0 TO GPA-O, 






SR 


1010 


025040 




MDVE 0 TO CLASS-STAND ING-Q, 






SR 


1610"" 


025050 




MOVE in-Cl TO lO-S, 






SR 


loin 


025060 




MOVE rn-Div-ci to nrv-s. 






SR 


1010 


025070 




MOVE 732 to EN TPA NC F-0A7 E- S. 










O250B0 




MOVE VEAR-C2 TO YEAR-S. 










025090 




MOVE 0T«?-C2 TO QTR-S, 











025100"P"R^^T ■ " SRlOl'o 

025150 MOVE • • TO CTL, SRIOIO 



0?'^lGO MOTF SPlOin 

OP5170 CPCATF NFVi STUDENT FILE S«?1010 

. _ _ SPIOIO 

0251^0 LGAr-FlLE- " ' ' " " '"s'<?lOlo" 

025200 STOP 'NEW STUOFNT FILE 10 BE LOAOFH, IF CK FOJ^^ ♦ SRIOIO 

026010 n?r:N OUTPUT vr^-FILF. _SR1010 

d?60?0 ^'c7'PFRFn>.'.M" RFAO-CAf^nS^^ " ' " - - • 

0?6030 IF ROR-FNIVSW = • 1 • GO TO EOJ-NEK. SRlOlO 

0260^^0 ^*nvE M« TO \'E \^F 1 1 E- SW. _ _ ^ _SR1010 

026n*so pFPr-pp-^'Ann-RT' THRU ADn-FxiT^ " "' ^ S^lOlO 

026060 no TO F^C. SRlOlO 

026070 FOJ-MFW. _ SPlOlO 

026030 rLriSF'^C'w-FYlF". " ----- ^^.^ ^ ^ 

026090 GO TO CLnSF-2. SRlOlO 

0?6I00_Fnj. _ _ _^ _SR1010 

026110 'HfOSF'STWCST-FILif'.' " ' ' SPlOlo" 
026120 CLnSF-2, SP}0I0 
026130 _ CLOSE RO^ ortoR. ' ^S^t^lClO 

"O 26 i ^/O ' S TP P ' r'un". " " ' ~ S R i 6 10 ' " 

02615C P ANPO'^-R FAD, ' SPlOlO 

026160 .VOVF irKCl TO S Wnni IC-T D- S. SRIOIO 

'026170 MOVE ' 0 TO ' NO-F TfJD " ' " " ^ ' " SPlolO 

026130 READ STUCrMT-FRF INVALID KEY VGVF TC NO-FIND. SRIOIO 

J)2619G MOVE Uf5D^TL~il^^^>_ SIMI?5I"^J9C?Pz '. S_R1010 

' 026200 WRIT E-.NEyi." " " " ------ - - SC^IOIO' 

027010 IF NFWFIIF-SW = GO TO NFW-FL. SRIOIO 

"027020 _ ^nvE STimENT-nFronn to upoate-rfc, SRlOlO 

""0'2763b "IF "RE-WR I TF-SW = " '« 1 ' RE WI TF UPDATE-^^FC" GH 'Tc N-FXlf*;" ' SRIOIO 
0270^0 WP ITE. UPDATE-RFC INVALTO KEY Of SPLAY SRIOIO 
0270*^0 ^rAClOlO, TMVAL KFY^ DU PE F TC y C K INPUT' UP CN CONSCI F 

"0"2 706d "en "tn" CAf'jC . " """" " SRlOl'o" 

027070 M-EX IT. EXIT* SRIOIO 

_027080 NEU'-FL. _ SPlOlO 

027090 MOVE' STirnENT-RECn't^'D tC^NEW-REC'. ' " SRIOIO 

027100 WRITE NEW-RFC INVALID KEY DISPLAY SRIOIO 

_0 2 7 1 1 0 'A C 1 0 1 0 » T N V A L_K Ejr^t_JHI PE F TC, CK INPUT' UPfN' CO N;S CL F . 

0 27120 "go' TO' CANC . " ~- * . - - SRlOl'o 

0 27110 Gn TO W-FXITo SPlOlO 

027135_ . NOTE — ~-~-^J)ER C ANU CANCELS THIS J05_~-;_ ZTJl"' 

0 27l'^0" CANiC. ^" " ■ ^ SRfoVo " 

027150 ENTER LINKAGE. SRlOlO 

_0 2J16C CALL 'nE^CAMU', ^ 

0 27170 £14 1 FR""c'nnnL . " SRIOIO 
0271S0 RE-WRITE. . SPlOlO 
027190 MOVE STUDEN'T-RFCnRD TO UPPATF-REC. SRIOIO 

•027200 " '''ReWR ITF 'UPnATE-RFC'. " ' ' ' SRIOIO 

/* 

Jf L RLTY_P_NSn( 3j 

/7"~EXFC lnk edt'^ 
/& 



C3 PRINT 



This program prin 



ts selected records from the file created by C2. 



ERIC 



G-56 



// jop AC noooo 

// nPTinW CATAL 

// J^HASF C3f S 

OOIOIO I CPNT IF ICAT IQ^ 



C 3 



PRINTS SIIDENT V I LT: 



001030 
001035 
OOlO^tO 
"001050 
001 060 
001070 

"ooloso 

001090 
001091 

"do Woo 
ooliin 
oonzn 
"o'o'i 1 ?b 

0011^0 

00 1 150 
'00109? 

001093 
001094 
'001095 
007020 
007030 
0670'40 
001160 

001 170 
'ob i I BO 

001190 
^001200 
00 2010 



SrCT ION. 



$R1020 
S RIO 20 

S P io2o' 

SR1020 
_SP_L020 
S P I 0 20*" 
SR1020 



n I VI SIGN. SR1020 
PROGf^A'^WlD '03*. _ 

'pF*-^Af^<s. sti.'dfn;! file dv^p. 

RFNCh'^ARK VFRSIPN. 

REVISFO rnP 36C BY_nCN_F 
AUTh^PR • J GAR RPR V 
nATF-WR iTTF^i . f/A Y- IPt 197C, 
E^Wl'^O^MFNT niVI SION. 

F ILF-CHNTROL , 

S£L FCT _P_PNTR ASSIGN T_n !J^YS^05_' UNIT-_PFCnRn I40J_UN'Tr._ 

\SEL ECT STUO'FNT"FrLF"ASS ICA*' TO > SYS052 '^'b I R F CT-ACC ES S' 2 3^^ ' S R 1 b'20~ 
ACCESS IS SRCUFNTUL SP1020 

ORGAN I/ATIPN IS JNOEXFO SR1020 

"'rECPRD' KEY IS ~IO-S.' 'SRlbpo' 
OATA niVISTDN. SR1020 

FILE SECTION. SflO?':) 

FC PRN'TP 

R FCORO TNO MOOE F 

LABEL RECORP OMITTED ; 

" OATA P'ECnRO ' I S 'pRTV 

PRT. SR1020 
_02_CTL picture X. SR1020 

02 ' onby''^ 'icYur'f' xn 32 ' '" ' sriopo 

STUnENT-FlLE SP1020 

_RECnRpiNG "^nOE^F SP10 20 

LABEL R ECQRO' t S' STANOARO ' ^' SRlo"?0 

RinCK CONTAINS 5. RECHRDS SP102a 

RFCnRD CONTAIMS 155 CHARACTEPS ^ SP1020 

DATA RECllRnMS 'STUOENT-RECnRO'. ' ' ' ' 'SR10?0 



01 



FD 



01 



02 
02 

_q? 

02 
02 
02 



RECllRO, IS STUOENT-RECHRO. 
STUDFN T-RFCPPD. 

0 OELETE-S PICTL'RF_X . 

in- S ' P IC f URE 9"( 5 ) V 
DIV-S PICTUf>F 9, 

NAVE P ICTIJRE_X(23)_. 

SFX-S' PICTURE 'X. 
MAP T TAL- STATU S-S PICTURE 
CL A S S- STAND ING"_S P T C T URE _ 
B I R T HD A t F- S' "pre YuR f"' 9 ( 71" 
STATF-COUNTRY-S PICTURE 

CnUNTY-S_ PICTURE XX^ 

V I SA- S' P Yc t UR E X / " 
CONTEREr.'CF-S PICTURE XX. 
AOM I SSION- STATU S-S PIC TURF 
S F C b N fl AR Y- ~SC HOn L- S'" P I C Yi'R E 
COLL EGE-S P ICTURE XX. 
DEGR rE-CniLFOF-S P1^TURF_J 
F ILLFR"' PICTURE xY " 
CnUR SF-OF-STUOY-S 
MAJOR-OR-DEGP EF-S 
FN TR MCf- S TAT L S-S 
HS-GPA-S PICTURE 



X. 

XX. 



02 
02 
02^ 
02 
C? 

_02 
02 
02 
02 

'02 
02 

02 
02 



CCrPUTATI CNAL-3. 
XXX. 



XX. 



PICTURE XX. 

PIC TLRE_XX. 

'^YicYURE X." 
9V99 CD^PLTATl rNAL-3, 



G-57 



ERIC 



02 f-P.-ATCUMS Cnf*PUTATI r-N'A f.-?. 
03 FAl.L-HP PICIURT 99V^. 

03 WTNTrR^Ht^ PTrTliJ?F ^9V9, 

" 03' Sf^fUMn-HP. PICTLiPE " - 

0? SU'^M?.f^:-HP PICTUPP ^i9V9. 
03 CnLL-HR_ PlCTl!Rr-_ 09V9, 

03" "GPAD~!^« "pICTLRE 9 9V9." 

03 ?r:V-HR PlCTlJPiE 99V9. 
0? * S-PrnFFI-VFO f^FOEr r.\F S HP-ACf:iJ'^S CrwpuTATr rNAl-3, 

" 03 H^-ACCU«-S PICIUC'E 99V9 CCC IJR S 7 T I VES • 
02 PrSlCEN'CF-STATIIS-S PICTL^F X, 

0? SOC lAl-STATLS-S PJCTljPF X._ 

0?''"W I THDP.AV^i -(JA TP- "p ? C T U'^E ' 9999T C CMPUT 
0? GP A-RA TA Cn'-'.PUTA TT ONM-3. 

C3 GPA-r>0IN!TS~5 PlCTU^f 999V99, 

'03 "^"GP'a- HOURS- S 'PICTUPF 9<^9V99. 
03 TOT-HOUf^S-S PICTURE 999V99. 

03 SAT-HHUP SjJ __PJC TU^E^_999\^99_* 

"6"?' ""schnaL-cnoES. 

03 SCH-CnOF-S PTCTUP.F X OCCURS 4 TIMES. 

02 RELIGIOM-S PICTUPF X. „ __ 

'02 ENTRANCE-OAIP-S PICTU^^F '999" C fV PiytX f I OK A I- 3 . " 
02 Gf^ ADUATinN-OA TE-S PICTUf^E 999 C C V PUT AT I ON A L-3 . 

02_ GP A-OATA-J^ Y-OTR C G?-' PUT A T I CAA Lj^B . 

"C3"' GPA-q " PICTJ;RF "9799."' 

03 CLASS- STAND IN'G-0 PICTURE 999* 
0?^ FILE-DATE. _ 

0 3 YEAP-S "pTCTUPF' 997 

03 QTR-S PICTU^^F 9. 

_0? ADVlSnR-S_PICTUPF _XX,_ _ 

OT' " P HON F- S ' "P I C. T URE" S9 111 ) C C^'PU f A T I ON A L-3 . 
02 STAT I ST TC S-STA TUS-S* 









03 


STA T- STATUS 


-S PICTURE X rcCUPS 4 TINES. 








02 


FTHN IC-nP IGIN 


PICTURE X. 








02 


FILLER • 


PICTURE X(23). 








02 


SORT-S PICTUPE 


X( 12). 






002030 


"wgrk'tn G 


- S TO^ A G E ' S FC T i ON 


• 


SR 1020 




00?0^^0 


01 LNi- 


LA. 






1020 




002050 


0 2_ 


F ILLFR . 




SR1020 




002060 




03 


F ILLFR 


PICTURE X. 


SRld?0 




002070 




03 


FLO- 1 


PICTURE X. 


SR1020 




0020R0 




03 


FILLER 


PICTURE X(5). 


SR1020 




002090 




03 


FLD-2 


PICTURE X. 


SP102O 




002100 




03 


F ILLFR 


PICTURE X(6). 


SR1020 




00211 0 




03 


'^Ln-3 


PICTURE XX. 


SP1020 




002120 




03 


F ILLFR 


PICTURE X(5). 


SR1020 




002130 




03 


FLD- A 


PICTURE 9(6). 


SR1020 




0021A0 




03 


F ILLFR 


PICTURF XXXX. 


SR1020 




002150 




03 


FLO-- 5 


PICTURE XXX. 


SR1020 




002160 




03 


FILIER 


PICTURE X(5). 


SP1020 




002170 




03 


FLO- 6 


PICTURF XX. , 


SR1020 




""0"02in0 


ro2' 


F TLLFR 


PICTURE X(4). 


SR1020 




00219C 


02 


FLO 


-7 


PICTURE X. 


SP1020 




002200 


02 


FILLER 


PICTURE X(6). 


SR1020 




003010 


"02 


FLO- 8 


PICTURF X. 


S<3 lOPn 




003020 


02 


F ILLFR 


PICTURE X(6). 


SR1020 



-Gr-58 



003030 


C? 


FLO- 9 




PICTURE 


XX. 


SP1020 


0030^0 


02 


FILL CP. 




PICTURE 


XXX. 


SR102:> 


003050 


_0 2_ 


FL n- 1 0 




PI C TLRF 


XX. 


SR1020 


003060 


0? 


FTLLP*^ 




pic TLRE 


X{5 ) . 


SR10 20 


003070 


02 


FL D- 1 1 




PICTLRF 


XX. 


SR1020 


0030B0 


02 


F ILLr-P. 




PICTURE 


X(7 ) . 


' SR1020 


003090 


02^ 


FL 0" 1 2 




PICTURE 


XX. 


S R 1 0 2 0 


. 003100 


02 


FILL TP. 




PI C TURF 


X(6 ) . 


S P 10 20 : 


003110 


02 


' FL 0- ] 3 




PIC TIRE 


xy. 


SR1020 


003120^ 


^02 


ILLFR " 




PIC TURE 


x{7 ) . 


SR10 20 


0031 30 


C2 


FLO- 14 




PIC TLRE 


X. 


SR1020 


0031^0 


_C2 ^ 


FILLFR 




PI C TURE 


X(6) . 


SR 1 020 


0031 550 


02 ' 


FLO" 15 




PIC TUPE 


9.99. 


SR I 0 20 ' 


0031 60 


02 


FILLL-R 




PICTURE 


X ( 4 ) . 


SR10 20 


003170 


02 


FLO- 1 6 




PIC TLRE 


99. 9. 


S P 1 0 20 


003180 


02 


C-PP-fLD- 


2. 






SR1020 


003190 




03 FILLFP. 


PICTURE 


X(5 ) . 


S R 1 0 2 0 


003P00 




03 FLO- 


3 7 


PICTURE 


99.9. 


S R I 0 2 0 ; 


00^010 




03 FILLER 


PICTURE 


X (7 ) . 


S P 1 0 20 ■ 


OO^fOPO 01 


LN- 


2A. 








SP10 20 


00^030 


02 


FILLFR 




PICTLRF 


X. 


5R1020 ; 


OOAOAO 


02 


""FLri" rn"""" 




PICTURE 


99.9. 


SR 10 20 ; 


00A050 


02 


F ILLFP. 




PICTIRE 


X(4). 


SP1020 I 


00A060 


02 


FL 0-20 




PICTURE 


99.9. 


SP1020 ■ 


00^070 


02 


FILLER 




PICTURE 


xxxx. 


S''1020 ' 


OO^OBO 


02 


FL 0- 2 1 




PIC TURE 


99. 9. 


SRI 0 20 l 


00A090 


02_ 


FllLFR 




PICTIRE 


X{5). 


SR1020 I 


OOAIOO 


d? 


FLn-2? 




" pi c TURC- 


99.9. 


SRI 020 


0041 10 


02 


FILLER 




PICTURE 


X(6). 


SR1020 t 


00A120 


02 


FLn-23 




PICTURE 


X. 


S R 1 0 2 0 ) 


00A130 


02 


FILLER 




PICTURE 


X(7) . 


SRI 0 20 i 


004140 


02 


FLD-24 




PIC TURE 


X. 


SR10 20 1 


004150 


o?_ 


FILLFR 




PIC TLRE 


XI6) • 


SR1020 i 


004160 


'02 


' FLO- 25 . 


PICTURE 


99«?9. 




S R 1 0 20 


004170 


02 


FILLER ■ 




PIC TURE 


XXX. 


SRI 020 k 


004 IBO 


0? 


- FL n- 26 


PICTURE 


711. 99. 




S R 10 20 i 


004190 


02 


FILLER 




PICTURE 


XXX. 


SR10 20 ? 


004200 


02 


FLO- 27 


PICTURE 


172. 99. 




SR10 20 ! 


005010 


02 


FILLFR 




PICTURE 


X(4) . 


SR10 20 1 


005020 


02" 


FLO" 28 




PIC TLRE 


X. 


SR1020 \ 


005030 


02 


FILLER 




PIC TURE 


X(6) . 


SRI 020 ^ 


005040 


0? 


FL 0- 29 




PICTURE 


99B9. 


SR1020 ^ 


005050 - 


02 


FILLFR 




PIC TURE 


X(5). 


SRI 0 20 


005060 


02 


FL n-30 




PIC TURE 


XX. 


SR1020 i 


005070 


02 


FILLFR 




PICTURE 


X(5) . 


SP1020 1 


• 005080 


02 


FLD-31 




PICTURE 


X. 


SRI 020 I 


005090 


02 


FILLFR 




PICTURE 


X(6). 


SR1020 ; 


005100 


02 


FL D-32 




PICTURE 


99B9. 


SR1020 i 


005110 


02 


F ILL FR 




PICTURE X(5) 


• 


■SR1020 


005120 


02 


FLO- 33 


PICTURE 


7.21. 99. 




SR1020 


005130 


02 


F ILLFR 


PICTURE 


V. 




SP1020 


005140 


"c? 


" FL O- 34*^ 


PIC TUP F" 


221. 99. 




SR1020 


005150 


02 


FILLFR 




PICTURE X{3) 




SP1020 : 


005160 01 


LN- 


1. 








SR1020 ; 


005 170 


^ 02 


F ILLFR 


Tic'turT 


xT?cT vaTUe 


*SEX MARITAL CLASS 


SRld20 i 


00S180 


02 


FILLFR 


PICTURE 


V(2C) VALUE 


• BI RTH ST/CTRY CN* . 


S RIO 20 \\ 



i 

GrS9 . ^ I 



005190 
005200 
006010 

"006O?O 
006030 
0060A0 

"■"006050 
006060 
006070 

"0060 no' 

006090 
006) 00 
0061 10" 
006120 
J)061 30 

006 I ^« 6' 
006l!50 
006T 60^ 

"0061 70 
006180 
006190 
666206 
007010 
007050 

ooYo'co" 

007070 

0070BO 

007096' 

007100 

007110 

0071 20' 

007130 

0071 AO 

O67Y50' 

007160 

007170_ 

obYifio 

007 190 
007200^ 
0080 1 0 
OOROl 5 
00BO20 
0'6Bb3"0'^ 
OOB040 
008050_ 
668655" 
000130 
00BO60 
0080 70" 
008080 
008090 

obaioo " 

008140 
00vSl50 

dos'i 60' 

008170 



0? 

62 

0? 

02* 

0? 



F Tl.t. Ff> 
f ILl.r-R 

riLl FF^ 
"fill HP." 

FiLir-f^v 



01 LN-2, 



02 
02 
02 
02" 
02 
0? 



F ILLI R 
FILL FP 
F ILLHW 
FILL FP 
F ILLFR 
_F ILL FP 

f'ill'fr* 



prcTUPF x(2C) value ^ty visa aov-stat F-» 

Pir.Ti:^F X{2C) VALUE »S CCLL CfL-OI-G Cf^SF* 

PfCTUP.F X(?0) VALt'F '-STnY MJ/^G F^T^^ANC' 

'PICTUPF X(2C) ' VALLE "'E H-S-GPA 'aij-CPS 

PICTUPF X(12) VAl.UF •WI-CRS 

' p f"c tTjr f'^"( 2'c)~~''" V au-e- * s p'^cRS 1ccr-H^ g«"a n"""" 

PICTU^.F X(20) VALUF '-HP SF^-HR RFSOMCF' 
PICTUP.F X(2C1 VALUE_^* SPCTAL W-OATF GP' 
'P ir.TL^E ^(PC)' "VALUF • A-P T S *" TP A~HRS S~CD'" 
PICTU'^.E X(2C) VALUE " EKT-DATF CCNF UE' 
P I C T UR F_ X r 2 C ) _y A L UF J L I G r, R A D-O AT E T TT-' 

Tictu'^'f 'x'{i2r' vA'Lur 'nVs s~h'rs"^ »"". 



03 FILLFR 



PjCTUriF X_ 



02__ S-Cni^F 

0 "? L lK'L~CN T 
02 LN-OA, 

03_ NAMF~A_ 

03 ""FILLFrK 
C3 in~A PICTURE 
03 FILLER 

''63""'lb~bv-A 

02 PAG-CT^^ PICTURE 
01 FEAn iNr, . 



VALUE 

"S ^ 9 9 C'n P C 7 A t7 c V A L -3 



VALUE 59, 



_PICTLPF X(25». 

PICYUUE 'X X' VALUT 
99999, 

PIC TURF X _ VALUE 

PICTLRy'xJ 
S999 COf^PUTATI C\AL 



^3 VALUF 0, 



02 
02 
02 

02 
02 



OATE-P PICTU^^^F X(e). 

FILLFR PICTURE X(10) VALUF SPACES. 
FILLER PICTUf^E X{2A1 VALUE 'STL'DFNT 

GP.P-FLb-f P IC TURE X( 17} 

FILLFR PICTURE XC)C) VALUE SPACES, 

HP- 2A . _ 

0.3" ' F ILLE'pr " . "TicTuRE "^XT7) 

YR-P PICTURE *XX, 

FILLER PICTLRF XJ5)^ 

PICTURE " X.""' 



FILE PP I NT CUT 



03 
03 
03 ■ 
O-H 



VALUE "FCR YR • 



VALUF • CTP • 



PICTURE 
P ICTURF 
PICTURE 



X(8) 
III. 
X(5» 



QTR-P 
FILLER 

02 PAG-LN , 

03 FILLER " 
03 PAG-ND 
03 F ILLER 

"PRoc "fWr F bivi SiON.' 

NOTE GETDATE 

HOJUSE-KFFP IMG, 

"'ENTER Ti"N!KA'G"E, 

CALL 'GETOATE' USING OATE-P, 
ENTER CGPOL.^ 

nP EN '^h UTP Ut 'PRMTR, 

MOVE '5' TO S-CODE, 
OP EN- F._ 

OPEN 
REAP-S. 

READ 
O S PL Y . ' ' 

ynvE 

-MOVE 



PICTURF X{19) VALLE SPACES, 



VALUE ♦ PAGE • 



VALUE SPACES, 



PUT CUPPENT DATE IN HATE-P 



INPUT STUDFNT-FILF . 

sj.'J P.^L^I.":^: \k AL JiP.. .PJLXU^J: c se-u p, 

YEAP-S TO YR-P, 
OTR-S TO OTP-P, 



CHECK-CODE, 

IF DELETE-S = 



' I • GO TO READ-2, 



SP1020 

SPin20 

SP3 0 20 
SR10 20 
SPIO26 
SP 1020 
'S"p"l020 
SRI 020 
SP 1020 

'SR10 2n 
SR1020 
SRiq20 

'SRr02b 
SR1020 

_SRin?o 

S*Rl0 2b 
SR1020 
SR 1020 

' SPI62O 
SR1020 
SrU020 
SRlb20 
SR 10 20 

_SR1020 
S R 1 0 20" 
SPI0 20 
S R 1 0 20 
"SR 10 20 
SP1020 
SR1020 
SR1020 
SP1020 
SP1020 
SP10 20 
SR1020 

^R102n 

s^RioYb 

SR1020 
SR1C20 

Trio 20 

SR1020 
s Rib 20 
SR1020 

SR 1020 
SRI 0 20 

_SR1020 
s'p i 6 2"0^ 
SR1070 
SR1020 
SP102D 
SR1020 
SR1020 
SP10 2b 
SR1C20 



0031 f^O 

ooai^o 

oon?oo 

0090 10 

oo^io;?o 

O090'=\0 

'oo^n^o 

009050 
009060 
009070 
OO'Jono 
009090 

00^; 100 

009 1 10 
0091 20 
009 130 
009U0 
009150 

"009 160 
009170 
0091 RO 

009 19 0 
009200 
010010 
OlOOP-O 
0 10030 
0100^0 
010050 
010060 
010070 

'bioof^o 

010090 

oiomo 

010 110 
0101?0 
0101 30 
0 1014 0 
0 10150 
010160 

'b lolvo 

0101 

_PJ01?5 
0 10"l9 0^ 
010200 
OllOlO 

'01 101 5 
011020 

_011030 
0 110^0 
011050 
011060 

"011070 
011080 

_0110<?0 
O'll 10 0 

011 HQ 



FND on in CLOSE-UP. 



PEPrCPy PAG-HO THRU PAG-FXIT 



\f S~CnOP ~ lA' on TR PFP-PPT. 

IF sCH-rno^-s (OT'^-'^.) = s-cnor r,c tc pfp-ppt 

\f SC14-Cnnf:-s lOTP-S) = •3' AND S-COOr = 
GO TO PFAD~2. 
PT ' -PRT • 

PFPFORM ppiN<T-p,7. ^ 

rf:ad-2. " " * " ' 

P FAH STUnrMT-F TLF AT 
GO TO CHFCK-COOF . 
PP INT-P T . 

IF LINF-r.NJT GRF-ATF^ THAN 

_ _MnvF SPACrS TO LN-IA. 

" ^''OVf " SPACFS to' L^^'-2A, 

MOVE in-s TO rn^A 
MfivF niv-s Tf. To-nv-A 

MOVE' K'AMK TO NAMF-A ' ' ~" 
MOVF LN-OA m OPP-FLD-It 
MGVF SFK-S T"! FLO-l _ STVF 

' ' p[)vb"class- ST.^^^!^lNO-s "rn' FLo-^ 

VOVE DIRTHDATF-S TO FLD-^ N'CVE STATE 

MOVE CnU\'TY-S TO FLO-6 mCVF VISA 

MOVE AfV-WSSIO^i-STATUS-S TO "FLD-e ' " 

f^.QVE SFCHN^DAR Y- SCHOf^L-S TO FLO-9 

MGVE CnLLFGF-S TO FLD-10 6^CVF 

MOVE CHIP sE-nr-- ST iinv-'s t6~f 10-12 

y-OVr MAjClP-nrv-DEGPEE- s Tn 
'^nVF EK^TPANCF- STi^ TUS-S TO 
MQVF hS-GPA-S TO FlD-lS 
MOVE WINTER-HR jn FLO-i 7 



GO TC PfP-PPT 



MAPI TAL-STAT1.IS-S TC FLO-2 



-CPMNTRY-S TC 
-S TO FLr-7 



FLO-^ 



OEGPEF-COLLEGE-S TC FrO-U 



MOVE 
MOVE 
MOVE 
■f'OVF 
MnVF, 
MOVE 

">nvF" 

^^GVE 
MOVE 

"move 

»-mVE 

^MOVE 

>.ove' 

MOVE 
MOVE 
'MOVE 
MOVE 
MQVF 



FLD-13 
Pin-l^t 

wove" 
MOVE 

^TVE^ 

GPAn-H« TO FLO- 21 MOVE 
J^FSIDFMCF-STATUS-S TO FIO-23 
SPC TAL-STATUS-S TP FLO-24 
WITHO^.AWAL-OATF-S TQ PLn'-^?5 
GPA-PO'IWTS-S TO FLD-26 VOVE 
SCH--CODF-$ (QTR-S) Tn_FL0-2B 
FNTP'A^JCF-O'a TF-S" to' F LO -2 9. 
CnviFEf>FNCC-S TO FLD-3C. 
GPAOUAT rOM-[)ATE-S TO FLD~3^.^ 
TOT-HntjRS-S TO FLO- 33. 
SAT-HOLRS-S TO FL0^34. 

TO. CTL . _ 

I'n-OA^ T(V t^OO Vt PE'pf'orV PR NT. 
LM-l TO BODY, PEPFORM PRNT. 
LNJ-IA TP BOPYt PERFOR V_PRKT, 
•0' TO CTL. 



EALL~HR TO rLn-16 
SPRI NG-HO TO FLD-IG 

CGLL_-:HR_TO F_Lr-2_0 

"SEy-HR TO "FLD-2'2 



GPA-HOUPS-S TC FLO- 
VTVE f^ELlGlON-S TC 



27 

FIO- 



31 



LN-2 TO BOOYt 
Lf^i-?A TO eoOY 
* T0~ L'INE~CNT / 



PFRFORf^ PPNT. 
PERFORM PRNT. 



ADO 
P AG-hO. 

MOVE 0 TO L INE-CMT. 
AOO' 1 TO PAG-CTR. 
MOVE PAG-CTP TO PAG-N'O. 

IF S-CnOF = »A» ^*OVF 'ALL STUOENTS* TC GPP-FLO-U 

rF~~S-CnOF"= "» VF "^•CPLLEGE STUOEMS' TO" GPP-FLD-U 

IF S-CnOE = MOVE •GPAOUATE STUOENTS' TO GRP-FLD-I, 



SR1020 

SR1020 

SP1020 

SR1020 

S PI 020 

5R3O20 

SP10 20 

SP1020 

SR1020 

SW102T* 

SR 10 20 

.SR1020 
SRI r, 20 
SP1(:20 
SRI 0 20 
SR1020 
SR 1023 

.5 RIO 21 
S'P10?0 
SR 10 20 
SP102') 
S«> IC 20 
S^1020 
SP1020 
SP10 20 
SR 1020 
SP10 20 
SP 10 20 
S RIO 20 

_SP1020 
SR 1020' 
SR1020 
SR 1020 
SR 10 20 
SP1020 

JSP 10 20 
5^10 20" 
SR 102"' 

_SR1020 
S'P 10 20 
SR10 20 

~sfrro'2o" 

SR10 20 



SR1020 
SR1020 
SR10 20 
SR1C20 
SR 10 20 
SP1020 
SP1020 
SP1020 
SR1020 
SR10 20 



011130 MOVF P^G-L^^ to GRp-rin-?, snio?o 

■'011160 f'AG-f:xn/ Fxn. " ^ " spiopo 

011170 CLOSF-l/P • SR10?O 

OinaO ^nVF TO LIN'F-CN'T, S P 1 0 ?0 

"01?0in' CLHSF: "srVJOrNT-FIl F / " ' " " ' - - SH10?0 

oi^o?o IF s-rnr>F = 'S' movf 'e' to s-ccde:, gc to cpen-f, 

0 1?0?1 CLOSF P^NTR. _ 

"oipn-^n STOP RUM, " " " ~ *" " " ' sRio2o 

OIP.OAO DpMT , SR1020 



012050 WRITF P^T aftfrj:tj.. 

"012030" ' "'MOVE'«^»'"T'n"CTL. " 
/* 

// LPITYP NJSni32^ _ 

■//""FX E c 'Ink fdt 



\ 



G-62 



// 
// 

n 
'/'/ 
// 
_// 



jnP AC OOOOC C3 PRINT FILE 

CLPL SY.SC'j?f '«FNC.H'.'Ai>.K F I LR • , CI /CCl , I SF: 
FXTHMT SVSOPI, AlJCnOO, 1 , 1 C,l C 
EVTL-NT SYS021, AUOOCOf 1 .?"f 2C, 1 CC 
EXTFN'T SYSP?1, AUCnCO, 3, 120, 1 0 
EXEC C3 



ERIC 



-•J 

I 



C4 COPY 



This program copies the index sequential file to a sequential file. 



ERIC 



G-64 



// JPf? AC CCOCO copy fjlf FCR SCPTING 

// PLPL SYSOll, •BENCHMARK SOPTSO 

// FXTEN'T $YSO?l,Ai)nOOC, 1,0, 15r»lCC 

// DlPl SYS052, 'f^CNChMAPK f lLeSCISE' 
// EXIFNT SVSC?1,AU0000,4, 1 , 1 Cf IC 

//_EXTf:NT SYSC?1,AUC0CC, I, ?,?C,10C 

7/ FXTE\'f Sy"sC?1,AUCCOO,2,3,12C,10^ 
// FXFC . 

. • 



\ 



\ 



TO BACK-UP, 



// JOP AC CCCOC CA COPY STUOCNT FILP 

// DPT TON r.ATAl. 

// PM/^.SF C-'tiS _ _ 

7/ rx^r cnmi " " 

PRnGPA"-^- 10 »ryi', 

AUTHHR ^'viW . 

^r'^'Af'KS. COPY STlfniENT FILF 

HATE Ir/OJTTFN. SfPT. 9. 

FMV Tt^ONf^FNT DIVISION. 
CON r- I CUP AT TOV SFCT lOM . 

SnUf^CE-COMPOif.R fnM-36C. 

nig'FCT-Cn^MMJTF^ . 
TNP»IT-nUTP ilT SECTION, 
f ILF-CnMTf?nL . 

SfiL FCT STUn-F^Uy"AS"MGN TO 
QPGANT7ATinN IS I NPF XFD 

RECOHo KFY_ IS rn-s_ 

ACCF.SS"' IS'TeQUFNTI AL 
P.FSFRVF h!0 ALTF.PNATF ARFA 



001030 
OOIOAO 
00 1050 
001060 
00107C 
GOIOJBO 

obio<^o' 

001100 
0011 <o 
00 I 1 2 0 
001 1 HO 
OOJ l^iQ 
OQ] I 50 
001160 
001 170 

'001 1 no 

0011-90 
001200 

002610 

002020 

002030 

0020A0 

002050 

002060 

002 07 0 

002080 

0020<^0 

062100 

002110 

002120 

6021 30' 

002140 

002150 

60?160 

002170 

0021B0 

002 1 Q'o" 

002200 

003010 

'60 30 20" 

003030 

003040 



SYS052' DI RFCT-ACCFSS 2311 



SFLFCT SniO-nUT ASSIGN' TO 
Af.CFSS IS SEODFNTI AL". 
OATA DTVISION. 

FILE SFCTIGN. 

FD STUn-F ILE ' 

R Frnp.n ing mppf i s f 

BLHCK COMTAINS 5 PFCHRDS 
RFCORD CONTA INS' 1 5": CHAR AC TFRS" 
LABEL RFCORn IS STANOARD 
TATA PECnRn_T_S^ Snjp-REC._ 

01" STUn-PEC "picture" X(15 

FD STUn-nilT 

PFC0R^T^1^ '-^noF TS F 

'BLOCK "CHN TA J M S Yl PFC OPD S 

PfCDRO CONTAINS 155 CHARACTERS 

LARFL RFCnpn I S_ S T AK'D M>n 

DATA'RECnRD" "r"S*' STU-P.EC. 
01 STU-RPrC. 

02 FILLER PIC TURE 

■pRhCFnuPF^ DIVISION. 
BEGIN . 

^PFN^INPUT STUn-PILE 

OUTP UT " STUb--bUT."" 

START . 

READ ST Un- FILE L'^' T n_S_T U- R E_C AT _ 
" WR FTE" STU-'^ EC". ^ 
Cn TO STAR T. 

rr^n- fl . 
"'CLnsE 



*SYS0n' DIRECT-ACCESS 2311 



X{155) 



END GC TP FNO-FL. 



STOP RUN, 



003050 
003060 

// i oltVp""n so( 3 } 

// EXEC LNKFOT 



STUO-FILF STL'D-nUT. 



SRI 321 

"5 Ri3Tr 

SR1321 
SR 1321 

"SRl 321 
SR1321 
SRI 321 
SPr321 
SP1321 

JSP 1321 
SRl'321' 
SRJ321 

_SR1321 
SR1321 
SR1321 

^SR1321 
5'Rr32l 
SR132) 
SRI 321 
S'R1321 
SR1321 
S R 1 3 2 1 
S"R1321 
SR1321 

^ R 1_3.2 1 
S'P 1321 
SR1321 
SRn2L 
S R 1 3 2 1 
SR1321 

_S_R I 3 2 1 
SRn2T 
SR1321 

^R 1 3 2 1 
SR1321 
SR1321 
SP132J 
SRI 321 
SR1321 
SP] 321 

Tr1321 
SR1321 
S R l_3 2 I 
SR 132~r 
SR1321 



C5 SORT 



This program should sort the sequential file by school code major 
(position 92) then student name (positions 8-30). 



ErJc G-67 



// jop AC obcoo C5 snt5.T sfqupiKTial f ili: 

// fXTFNJT SVS021 , Aijcoor, 1 1 Cf ] 5c, 1 rc _ 

// rxTPJT SYSrpi, Aijcooct If r,?5Ct?rc 

// niPL FIL FO, 'BFK'CKyARK SO'O ' , 0 

V/ EXTfA«T SYSC2KAUC00C,l,Ctl 5C,VCC" 

// E^FC CSORT 

SOFT Fin. nS = (<^?, ) ,PrRyAT=Br ,SIZE = I500 

RFCn?<n Lr^GTh = ( i5^j,TYf'F^r " 

INPFIL BLKS I7r=:( 1705»XI , INPUT =0 
QUI riL_(31.KS TZF =( 17C5 ) tOUTPL'TfO^ 



G-ea 



ERLC 



C6 DEMO 



Tliis data is to be used for C2 to demonstrate the CREATE feature 



ERIC 



G-69 



// JOP AC OOOrC C2 LOAD BHNCf^HAUK PriF 

♦ S CP AT CM PACK ON 

// 01 OL SYSODOr "f^PNCHMAP.K F- 1 L F • , C 1 / C 0 1 , 1_SC ^ 

""// FXTE^^JT SYS021, AUOOnoV''»r 1 f iCf I C " - ** " " - ■ - 

// FXTf^JT SVSO?!, At/OOOOt 1 f 2, 2C, 1 rc 
_// CXTTNT 5YS02lt AUOOOCt 2f 3, 12Ctl C_ _ 

// Fxrc r? ' " ■ " "~ ' 

NfWraP ' DATA CARDS FDMO^ THIS CARD 

OO0fi77PUc.CICK,AL Ff?FD W l?ll2C/i3CAl 021 O'V ^0 _^ X17?Ni 

"'000965CnMG, J AN ICF ~ ' ^' 22 CI C246 CB 9 02114 00 " " " XMPU 

OOiai tfN'Gt. ISH, FHW IM A I2C2C631213 02263 8^ X172.N 

On?64^iMAPT CHARLFS LFe_ 1 2 C 7C6A ^ 0 1 5 Jr 093 97?iO 1 1 ?} 

■ 0027R6HI FBr-Pl t A^ THU^5 ' " '"f? C 3 1 ? 3 5 1 I 1 02284 90~ " —~ Yl7?^< 

003917LV7 AMCHUK IWAN 120302 3102 5241093 9^99999 1 2J 1 72-i 

_006726WHITr, HOV.'ARD 1207I0460I5 022 84 90 X 1 72?^ 

0074>^}>UJ^^niCKt V IV IFNNF' CAP'OLF" 21 I'C? 64302 ^ "0215?"9"o" ' ~ X'r72\' 

007^J47HANMAH PAMFLA WFISS 2 504 064 6 02 524 4 093 0199 999 1 21 1 77M 

__0093D4P^N1KS JFPRY OWA IN'F_ 1 202 C44 9 C2 5244 093 0? 1 2 34 0 2 2 1 I 72'm 

00'9"064C/^OZnAN IC" JDHN 1 2"0 6 C'l 3 9 cV^" " ' 4 06 3 "l4^04' ' 1 1 \'7?y 

0 103B5CAMPBFLL SAMUFL GFORGE 121 215322s33 021 52 185 17?N 

_010677VAM CUTKFN PnonTHY H _ 22 05 C I 2 R C2 524 0930320914 1 21 172N^. 

■"'0i2314HlMCKLFY C HAP L C: S NF I L " '1 206033^055 41 13521.0942 1 21" 17:>M 

013026SChnUNr F^FN 12C^.C24P025 02284 90 X17>M 

_^015017KrAPVFS '^'AP.CAPET _S 22 0^30 742 02 5244 093 0? 2? 569 _1 21 17^M 

Ol5866VAN)nPv an" L APR Y ALLFN ""l 2 08 3 1 4 50 0 64 ■22284190*''' 172:j 

016465WP IGHT WAYNF K 120523370254 02179190 172M 

017414SHULC^? CARRFLL VICTOR 1 205 C3 4 7 02 5244 093 02 1 0 11 6 _ _1 _ 21 \12'\ 

' 0'ia2a4PAPKFR' A^^^JA map" ^' ' ^ 21C8C74101 1 466322893V8' " l " ' 21 'y72M 

Oie735SMrTH GOPOOM PpY 121C27490254 02148190 172N 

__0 1 916 7 C AMNON , P A UL >^ ■ 12 010441043 022 84^9 0 X } 72N 

01941 6FbWLFR, JOHN I2C5T53504 1 1H2~84"'90 " ' "'y'l'liu 

019fi07JUrC WAYN^C REUBFM 121C06410264 221521 90 172K' 

020244UMFK MAP.K ALAN 1104 034 902 524 4 093 02 24 110 ? 21 172M 

022427KlJBn' SAKAE ' * l'2 C7C52602 5244 095 02 R9 1 96 l""" 2 ""^ 1 72M 

022647MFT7GE:^ JAMES IRVIN 1 2G90 73 902 5264 093 05 20 L 1 0 1 21 172'f 

_023067SMITH C ROY 1 2080 5 2602 52 44 C93 C4r^_^r90 _1 21 172M 

^ 0248Y6PHOnFS, GCRDO'n'' 12102122026 foi 79' 90 " X~l72<i 

02S555MnnM OnVDVAN LAPPY 121113450254 02179190 17?N 

■025755PLUG,PUTH A _ 21C91949G25 021 0^ 90 X172N 

' 025774P ACnST ISRUTH FLIEN 2 ic'3 C 94 e 02 52 54 093 02 20 17 5 ' z' "'21 17?M 

025844Pnw WENPFLL NFIL 1 1 06 064 7 02 5244 09402.1 0 50 B 1 21 172''^ 

J3263l4PAnnST f S DANIFL JEPRY 11 C6C2 50 02 524 40^302 201 65_ 1 2 177M 

0>6 33 4SH ACnUCK " T BlR IF" ANN " 2'l C6C 35002 5244 093 02 10914" f 21 17 2M 

02666?SWITh GHANA ^7;^^ 

_026704HAMrL GARY PAUL 11011 1540252440910221355 _ I 21 172'-« 

026B94jnNFS ►^FP.EDITK JOY 21 C 11 1 5402 524 4091 02 1 01 3 0 21 172'^ 

026904jnRCAM ThO'^AS JFPEMY 1 1 C 1 C2 54 02 52 4 4 091 0:> 99999 1 21 17?^ 

_0269?4P FGFSTFP ^^ARGAdFT^F 210106 54 02 52 44 091 02 9076 3 1 21 172''^ 

0 2694 4PnY PR ENTA ' JEAN " ' 2 } CI 0653 02 52 A 4 09 I 02 2 2 S6 9 ~^ ] 1 i fV^M 

027004F^FLL ROSE ANNA ? 1 C3 1 1 52 02 52 44 093 0 2 2 569 1 21 172*-' 

^02701 4S'^ TTH LAPRY ARTHl'R 1 1 0505 51 0;> 52 4 4 09349 2 1 5 5 3 1 21 17^'-' 

027034LEE STEVEN HUVTFR ' 1 1 C 306 53 02 52 4 4 093 02 2 999 9 1 21 ' 'l7:>'-l 

027! 24CHP [STOFFFL JOSEPH L 1 1 04 C752 02 524 094022015^ 1 21 172V 

027164HERn^AN G DOdGLAS U 04 1 252 02 524 40 9? 02 1 0 II 6 1 2 _ 172'-* 

0"27l9 4VirpA^n'F'nwiM JUSTUS llC6C55r025244C9307?4l7l'~ ' 1 21 l72M 

027204LFE RRUCE ELWIN 1 1 04 C552 02 5244 09302 1 1 5 I 2 I 21 172M 



Gr.7.Q 



027?ML!PfM PfiVA. STFPHFN 

"027 3^ All. S7^v^:^: palp: 
o?73nAAM7 ] snri. oovalo g^fg 

0273'-lACAMFVnri t-^UCr NPPM.Mv 
'027AA.-.jnr.'nAN CANrACF MICHELh" 
0?7't7/iP.rCrSTrT: f^/^MHY (^p^fr 

OPy^.^^npST AO M/.r^ciA LllFTTF 

' 02756AR AS'n)SSF\' KFMS:FTH F 
0?nAOACA^l. FY FFWARO ALL FN 
0P9A37LIPPI ."^'OPMA JFTT 
0 3?0AAPUUf? S'-' A SU/A\'fv;r H ^ 
03?70ALUKF J V'FS Fl nou 
0 3.?75i: ^VAN' I FP L UvTHM G 

"0"3 3 39!:pR rVF PFTCP 
033AJ37BAR1L F^T fPAMCFS MAY 
033'^Htt-'AR F TFMNIS ^AY 
0 3A0 7AJ OHf^SDN TPP FSA KAY " 
03537/tA^jnFUSF>i CONN I F TAIL 
035653CAVIS CFA'^LFS _ 

' 0?57?AnUP HAM POFiFP.r EARLF™ 
03595AHAL V^PSF^i MYPTLF ^ARIF 
0360AAHrLL OFPnp.AH KAV 

^03618AK HnI^JFY map. CIA ANN' 
03627 AL AP I ANTA TORMni) 
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" 11 01 r 2 5 3 02 5 2 4 4 0 9 1 02 999 9 9 ' 
21041251 02524409302 1091 4 

„?i.Q.t'P.^.^ 1 02 5 4 5_4 0_6 3 9 722 5 6 9 
21 010654025241 091 0> 19999^' 
21 C602 4902 5 614093 0522 56 9 
106094902 5264 093 03 20] 1 0 
il 0611 4 8 C2 5 6 94 094 051 15 OS"^ 
22C4C349C2 52 440 94 36201 6 1 

J l 0605 5000 7 ,4123 971 01 1 9_ 
lTr3C6 3Cirr""' 1093'99269Z5 
21061 05002 52 44 093052412 3 
2 106C24902 5234 093 05 2 09 5 9' 

"fl 041 2 "5202 524 4 0 93 02 21 5"l 2* " 
11C5C74802 5744 0 93 056 2184 

A?.?.^?.C11?.P_2 5 711 093 9 724 I 36_ 
2 L 0 6 04 4 902 5 544 093 b6>4 i f I 
1 1 061 14 8005 4934972 013 8 
2 I 031 153 02 5244 093 05 20148 _ 
2 1 02 02 53 02 5241 092 0219999' 
12021 0470252440930562984 
2] 030553 0252440930222569 ^ 

^21 0601 51 02 5241 o''93 02 14 i'oW 
120412 4902 5244 093 02 84 59 8 
21C'^' 05202 524409302 1999Q_ 

"11021 2 52 02 524 4 093 05 2 995 7 
11 061 2 5002 52.4409302 101 34 

.IVP.IQ?.^^! 1 1 ^ 1281 99301 09_ 
i 1 0 1 1"2 5 3 02 52 4 4 09 1 0299999 
11C4CI 4902 56440930521 5 57 



1 I 
11 

"21' 
21 

21 
21 
21 

pr 

21 

21 
21 

Ji_ 
11 
21 
^21 
21 
11 
2^1_ 
21 
11 
11_ 
2.1 
21 

21_ 
21 
11 
II 



21 
11 

2_L 

il 
21 

JrL 

21 
21 

21 
21 

J.L 
11 
11 

il 
21 

1 

21 

21" 
21 

21 
21 



172^ 
172M 

.X.l72^' 
] 72M 
172V 

_.17?M 

1 72'-* 
172V 
I 7?M 

' "1 72-^ 
17 2^-^ 

172M 
1 72M 
172^ 
172'^^ 
17?^ 

I 72M 
172'^^ 
1,7 2 M 
172'V 
172M 

17'2'< 
172^^ 
1 72*^ 
" i 72'^ 
172'^'- 

i72-^» 
172M 
_1 72*' 
1 72^-^ 
17 2-^ 

172N 
1 72M 
172^ 
172'^. 
1 72H 

172M 
172M 
_172''< 
1 7'2M 
172"! 

1 72.V 
172'^ 

J 7 2^^ 
1 72'^ 
172*^ 

^172'^ 
1 72--' 
172N' 
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10451 ^PITL^V^n JOHN MTLVIN 
10 554''tST A^'T^^' WA'^.PFN d 
_10M34HnLLn?»AnGH KAl.Tf^P^W 
106674HftLl MElOniP ANfJ " 
107994nLjMST GAH I.Y^i^J LE^OY 

10a^)9AANDF-P.SnN KAPFN LYN 'l 
10981/iP.GVFr FLO KFVfN rPL-n 

109 97''tnF 1 PFi^" T FTHFI MAP. IE 

"I ln?3'H INGEHSPLL HFL FN ^^AR^c" 

110 31 ^iL A^^f^F PAUL E'^* FP Y 
1 lO'^y^jCAV ID JAMF MAPSH 

'~ll0 4l^(''")r:'hLhAUrf:P> nF\'N'jo G 
1 lO''»7/t*^ART IN* JANTCF P 
U074ASMFf5hAL^ 0 WILLIAM 

'no 7'7/i PUTL PP , M AR T ^^^ rnK'^P'T" ~ 
ini7^^FnRn JAN'NTLLF AW 

_in r>37n-ooMSL iTL« willia^ f 

1 1 161 AHl l ROM M F.P I T A ' SC HN F I n E't^ 
llL674LnEP0P FPFDF^ICK JAN 

_1 12n07r,M GELK F'-' IF:i DON 
n?"3 3ALU TZFR "M ERL'IN" DAVID 
1 l237AnAV TS ALV IN L 

_n2 514WPlGHT WINHMA DAV^N 
i "l 2 63 ASU N n IM" J A CO U FL'ri F ' R A E 
11286AHALL STEPHEN JOHN 

J12B74H'\LL THOJ^AS FRANCIS 

l"rA7 3AniNNING."nnMnVAN' BPUCF 
1147/t4r:LL ISON VIVIAN LILA 

_1 1 49 7 M-.'O HI. ER S_ M A R Y K A T HL F F 

' n523"ASANnr.k l JPHfr jOSEPH"'' 
115694HnWARn JANP MHN ICKAM 

_U61 1 ASCHACHT PFIJ^AP NTCK 
rV6 90 4 U I N GL r R ' l AR R y" 'DG liGL A S "~ 
11696AUSHER VIILFRFP ADAIR 

_ll717^TAYLnR LYMDON OGLIGLAS__ 
li74A"4PU'tL'EP ■ JGN MALCHLM 
lia074SPIVFY ARMEL LYNK' 

_n309AWAZ nATSK EY PHILIP 0 
ri8'274FALCnNB^ IDGE 'VAi nA y 
11R414P.MCHAN AN GERALD DUANE 
nft634HUTCHR'_5nN AL ICE 

Tib 6 6 4 D I x'cn"' j u d y c At^n l" " 

11R864SCHUCK TEPESA MARY 
l_ia964PUTL FR J DAMN E AP I F 
i 19 0 e'^^S T A GG k" I C HAR yk^IP'R 

'II9074STRI.'M DEB'^A^ KAY 

J_l.9 ^6 4 HU T C H T NSO N MA R F 0 N_H _ 
1 19 7 0 4 HO Y "f r U D I T H V E R A- \fr 
lI9'764SAIjFL JOSEPH GEHRGF P 
12n074« ILLS FAPL E ^A^SHALL 

T2O lAA'^Jf^RTRl S CHERYL"^CI ARK? ~ 
1?I814K^GFPS JDHN ERNEST 

J_?2014HARTPAUCR GFRISTINE_A 

I ?? 4 4"a0 Ay S " M Ab"s HA""ANN " 
1231T4JOBSnN FLA INE J 



11010755025244091 02999^^9 I 21 

140^0644025244093 971 09U. 1 21 

__lln6n24H043,^ 49339720105 1 11 

2'l03C353243""285399t4116^" ' l""' if 
I2C6nJ 1 42036 4933^^020136 1 21 

_J1 CRC54702 5244^^34 97B939a _1 2 1 

21 oiOl 550252442P.1 99101 1 7 L "^12" 
12060650015 406304LI510 1 21 

21 06045002^0140930^7256^5 1 n 

"2A 1303 50 02 524 4 093 0521976 1 2V' 

11061 050043 4393 1422569 1 21 

J2 06 C4 4 90 1 6 4 073 0 722 ^> 6^ 1 21 

11 0606500254640930520108 " " 1 " l\ 

22 060 1 52 U 1 12 339914304 1 11 
_1 2 0 (: 04 5 C 05 3 4 0931 111505 I 2J__ 

110604500252440930534 1 B5^ " 1 zT 
21 061 04 9016 4 0 73 0722 56 9 1 1 1 

_12041 1 3 702 5244 09305101 1 0 1 21 

'2"2 C 5 C M 2302324 4 933 971 0102 1 ' 21' 

11040?500il 46639710104 2 11 

_1_2 0803 330? 52'-^4 0c?3 9 7PP3 9 3 1 21 

1206 0 74 1 02 52 4 4 0 93 9 72 2 5 6 9 1 21" 

1106C951043 43739710104 1 U 

__21 06095002536400301 22S69 1 1 l_ 

21 06094 90252'44b'9?i'0520'959 " 21 
11 06 CI 5 002 52 440 93 0534 105 1 21 

_1?06065102 5244 093 05 12'342_ 1 21 

' 11050449005 46137210136 ' "l TT 
21 0612 5001 5 1 063 OR? 2 56 9 1 11 

_21 0603500253140940521 976 1 IJ 

r2 C6C54'<3034'' 441424 14 12 'l ' * "| f 
2206C1 46 02 524 1 0B39922 569 1 21 
1205C35C055 4 1 1 3 O.R 1 2 340>. 1 2 l_ 

"ri'040 15002 52 Vr093' 9790102' ' 1 """21"" 
1IC61272009 43737811319 1 U 

J 2 0 6 C 3 5 0 0 25 2 4 4 07 4 04 2 3_1 0 8 1 2 1_ 

110404 52 02 524 4 09302 20 1 5 5" 1 2 P 

110210530252440930299999 2 21 
11010653025244 0910299999 ^ 1 21 

"'2r03l 25302 5244"843'=;930190 " " 2 1~ 

110512490256540940110905 I 11 

_2_1 C6C2 51 024 49130220155 1 1 1_ 

' 21 OM l 52 0251524693 61" 84 993' ^ 2 11 

21 02c 853 02 5244 093 9799999 1 21 

^21J?1 0754 02 5244 091 02 29999 1__ 21 

"1 1 Oil 2 53 C2 580409102 91 5 08 I 1 P 

2101C1540252440910217122 I 21 

_2 5 02 0 3 2 8 0 2 5 244 0 94 7520122 I 

2Tb6b"4 53 03f>'" 42 03 02 22'56'9 1 1 1 

11C41251015 40630214920 1 11 

_1 1 060 851 02 5244 0840? 14 304 2 21 

22061 04602 5244 09497 10l'30"" "l 2P 
11060550015 40830211508 1 ■ U 
21 04C752 02 5244 093 02 20144 1 2 1_ 

""21060650015 4 063 04*1 43 04 1 11 

2104 0753243 2 853 9910132 2 21 



172M 
1 72V 
172 V 
172'^ 
1 72M 

_1_72M 
1 72M 
1 72M 
17 2M 
172M 
1 72fl 
17 2M 
172M 
L72M 

_1 72M 
172'-l" 
172M 

_172M 
172'^^ 
172M 

_172M 
1 72M 
17:>M 
172M 

T72M 
172M 
1 72'^ 

" 172M 
172'^^. 
1 72M 
1 72M 
172^ 
172M 

'T7'2M 
17 2M 

J_72M 
1 72*^ 
172M 
1 72M 
17 2 M 
172M 

1 72M 
172M 
172M 

172M 
172 V 

J^pM 
17 2M 
172'^ 
172'^ 

'l72M 
172'A 
1 72V 
172M 
172M 
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1 ?!39r) AAP I ST I Oh ICHFL INu 


?21301^7215 285399? 25 6 9 


1 21 


172M 


1 2 59 r H CA T rC A'' T M A»< I L YVr' 


? 1 Cm 01 S r2 560h 093 0822 569 


1 21 


1 72M 




*.1.9.^ vfty.^>^ 7 0039 7? 1 3 5 5 


_1 l.l 


1 77J^ 


\ I ^ D 't 0 M A b r T u ^' n A V 1 1 . rK M M I L 


1 IC* 50251 C?565h0 94 01201 79 


1 ii 


1 72"^ 




ilCowM5103o 'il833?141?R 


1 11 


) 7?M 


1 r.OHH^i oK LNw h I H-x^K Vb Y PAY 


llC6Cl510()5 4 5 73 5314119 


1 11 


1 72M 


IZo^H'iFAKvtK LAh^A CUR INNc 


21C6C251 043 43931424 12? 


1 1 1 


1 7?M 


IZoc'imKIJAK JOHN JK 


11060651034 44131411508 


1 11 


1 72M 


lO/tn/KtTCOl AllC MTPTontA c 

1 /oo^ I LUL Al) b ■ V I U 1 ijH 1 A b 


21060351 039 4423972095^ 


1 11 


1 72M 


I f V '4.b v.Ji}\ 1 CrK. br 5jrfjK^j.iA r 


/10oCn!>lD!33 41139714130 


1 * 11 


1 72''^ 


1 vu hV r.tLl r u i b Is 


210 4 0451 C2 5604 09401 10419 


1 11 


1 72M 


1 ^:t>^ 1 M I;' UJ U'. r IL IJ QWrATA LYNN 


21C6105l02 501493397??569 


1 11 


1 72M 




1 1C5065102565 4 093 0529955 


1 21 


172M 






i X i 




12736^ AN n f?H SON SHAR hn E S TF 11. 


21060751036 4203971 1 705 


1 11 


17?^ 


127^0ACHGLF JUNF L YGM 


2204105101 7- 44637f^l9999 


1 21 


172M 


l27^iUi'^hSf.^ M)l OQNALO LFE 


110 512 5102 5 784 093 01 14130 


1 11 


1 72M 


l27')l^Km IGEL KIM MU^.r>Y 


110604 5002 5654 093 971 41 1 9 


1 11 


172M 


l2767^il^AKNHJRST CA^LENF HA!\t 


22 0601 72 CI 5 4 063 972 2 56 9 


1 21 


1 7?M 


127a7^8AKF'^ JOHN DAN TBL . 


1106C651D34 40930310128 


1 11 


1 72M 


127R9^PnNNl FR LINDA LOIIISF 


21 050 851 05 5 4 0939712569 


1 11 


1 72M 


12791ACHAN VINCENT KWOK-l. 


110 51 04 62 21 2 933 9962184 


1 11 


172M 


12794AMCCL T.NTnCK LAV'ANNA LEE 


210612 50043 4 3 941424136 


1 11 


172'^ 


12796^nSTnR*^ AN CHARLnTTF M 


21060451 045 4 693 10104 


1 1 1 


172.M 


1 2797ASPRU IL"l f IMO f HY ' F UGVnE^ 


1106085102 52640940310105. 


1 11 


iV?*^*^ 
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SUPPLEMENT TO REQUEST FOR BENCl-IMARK 

Purpose 

Since one of the major academic functions of the upgraded computer system 
will be to process large statistical batch jobs, we feel it is useful to 
have a demonstration of the proposed system capabilities in this area. 

Provisions 

The statements contained in the "Request For Benchmark," dated December 
11, 1972, in paragraphs " Purpose ," " Time Frame ," and " Evaluation of Re- 
sults " , apply to this supplement as wgiII. 

Applications Package Test 

Data enclosed, "f6 FACTOR," is to be processed using the FORTRAN statis- 
tical subroutines proposed for use at Andrews University on the bid sys- 
tem. Make coding changes as required to process data F6. Submit a list- 
ing of the programs as executed, compile-through-load time for each pro- 
gram. Timing is to be based on the system interval timer (make coding 
changes required for its use with each program). 
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FORTRAN DATA 



F6 Factor 

This daiia was prepared from 222 responses to a 128 question survey 
questionnaire. The responses x^7ere coded from 1 to 5 on a ascending 
scale where 1 was an unfavorable and 5 was a very favorable response. 
Failure to respond was coded as a 6« Each questionnaire required two 
80 column cards for the 128 questions. The first two |columns of each 
car,d were reserved to indicate whether the card was the first or sec- 
ond in the set. Columns 3 through 52 on card one contain data for the 
first 50 questions, and columns 3 through 80 on card two contain data for 
the remaining 78 questions. 

The data should be processed using the factor analysis routines, which are 
part of the statistical applications package proposed for use on the bid 
.system. 

Desired output includes (but is not necessarily limited to) : 



1. 


Means 


2. 


Standard deviations 


3, 


Correlation coefficient matrix 


A. 


Eigenvalues ' 


5. 


Eigenvectors 


6. 


Factor Matrix 


7, 


Variance of the factor matrix for each iteration cycle 


8. 


Rotated factor matrix 


9. 


Communalities 
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Please retain 10 eigenvalues for steps 5 through 9. Please submit 'a 
listing of all programs as executed. 
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1 ^ ?A 5 ? 1 5 5 5 ? 3 2 ^4 ? ^1 11? ^* ? A ? A 5 5 5 5 ?2 ? 2 5? ? 5?? 3 3? 2? ^6 ^ 

? 5555?? 2^)3^^ ^)^^S/*^ S^; 5^^! n ? 5^^5223 31 3^ PP'jSSA?/*! L 5^3^552 AA':^ 2 1 73-'*^f5^iS I ?^^?532?^??0^^ 

1 1231^2 I? S 3^*^255 A 3525 1551 51 2555551 1? 151352251 ?n3 35 

2 5555 5A I 5 ^AOl'^i ^1^555 523 A 5051 51 ^A51 553 55555251 251^1 5553555 2? "^555/«5^f 12555553^151 5 5^1 3 
I 13A221 I 23A25235 122 1 2 1 2512 132A1521 1 21 21 3^71 31 211 21 1 

' 2 2 5 ^ 5 1 2 2 1 5 2 5 3 3 32 I 5 3 1 1 2 2 2 1 1 5 I 2 1 3 1 1 5 1 1 2 52 1 1 3 1 1 5 2 1 2 532 1 1 5 1 1 ^ 5 32 2 1 2 1 1 3A 1 3 2 1 1 2 5 1 1 

1 1 253A? 1451 25121 1 1 1 151 ^151 22^55555 1 1 1 1 51 1 52^51311 133 

2 554 5 22 1 511 3543 555^52 1 2153 1 5 1 1 1 21 1 31 25555252 1 551 3552 51 5 1 I 22 15 555 1 1 5525521 1 1 2^)3 1 

1 223232 1 3433422322 22'^2232^i2354254222 34l 343251 432225 

2 4535 1 3242344 4 2 12 3 ^22 1 4 253242 ^^ 2 321 332 34 2242 12 4424''! 33 3 34 2 1 32 1 4 5231 22^1 4^1 33232744 1 
I 21335115532531533333242121245455112^33352252222235 

. 2 5 555 3 3333 3 5 5534 55 55^1 3 2 3^1 2^122221 1 2 35544 33224234543424 i 22 5 3 34 32 1 1 35 1 5331222 ^31 
I 24 433 31 35 53 5 ! 55^22151^524 1 24^2541 i 3252552251 21 I l''*5 

7 5 5 521215 455 5 53 55355 3153 5 3151324 2252255332511551155 2325112235 5 531255 1542 24 22 551 
I 3442A1 1 353351 54244332^*42 32 13 53521 1 3333552333323233 " 

7. 3553221 33 3 A ^1433 345331 1 34 325222222 32 33 54 3251 1 332 34 2232 52 1 12233421 15535331 1 2 32 5 1 

1 23544114554513514223154133245553111443553451222222 

2 5555111511454313 4 54312132151234235133533 15 1 15 52 3541 3~3 51 1 1 354343 1 155 1 331 1. 1 1 225 1 

1 43235213532214 4 4112 4134 222 24 54 52212 3413 52 34 1212222 

2 4 55432 24 223534244442 1 22432 ^ 1 1 221 2422455521 U 532244351 5 1 1 1345442 12542 351 23225 32 
" 1 1 32231 1 354 3 52 3524 2 142 532422 254 452 n 3445 522 32221 243 / ' 

7. 5 554 22 1 43 55 535454 5432233335 3 22 221 332 55441 2 1 2343 25423 342 I 2 2 34 5 5 1 1 24 5 2 4 4 3 4 2 2 2 3 4 2 
I 23423214553522532345155221134254112253552252322333 / 
■ 2 556523 2334 34 553555521 21 332423 33 225 335 5 55251 232 2 35 53 5^52223 5 5'4"5Yl2~45 2352 23 2 35 1 2 

1 2 35 221 132 32 4 232 1 1 212 1 33 1 3 12333 32 123231 1 322521 1 1 51 3 

2 333322132225 3 3 5331221234315124211222453323214 22 34 52314 312 24 42 321 1443 44 21 1 1 1 36? 
1" 32533 1 14S425154333 1515^351 2455551 12256633352512233 ' 

2 5 53 33 3 2 52231442555333325435333332 5325535131 1 23 33244 525 1 13 25 533323 54 23522223422 

1 3352211^533513533325155652155555113551251151111212 „_ _ 

" 2 5555121513355 33 525 5 11 3132 14 124511 311555 5 131 1 441 4553'535 1 1 12 153'4 1 1 145555 16 1 1 1224 

1 2 34541 1 35?? 51 342331 51451 3134 55 55612?523 52355321 333 

2 555 5 33 24 1 445555 55 552 12 24 515 I 1 1 21 1 51 3 55 5512 1 I 4 312552 52 52133 45 2421 145 34 5152 I 3 4_5 3 
~ 1 3 2 33 2144 2252 33 1243 324 3 1 32 34 34 54123232232 341 3323 24" ' 

2 353 4 332 3 33444 33334 32 233 3424 2 2232322 33444 3 322 343 344342 2 22 33343 53 224333 32 222 33 33 

1 12445333522515^32222255232444455436444354613332343_ _ 

"2" 3 554 22 233 33444 33 354 3 224 222 5344 422444 3522 2 2 244432344345 3333'33 3 432 25"5'2 

1 3 24 4242345332 34 21 134144 131224242211232 2511211 11 42 3 

_2_ 45 24 1112 4 54 44244444121222241 1 2 2 1 1 2 1 24 4 3 32 4 1 1 2 4 2 24 4 2 2 24 2 12 2 2 44 2_2 1 1 34444 2 13 1 24 1 1 
"l "135 2 54 1 14 355253 35 5142 35 L41 13425521 1 34 3 5 5 1 2 5 1 2 32 2 54 " ' 

2 444 522 1 52 2 45 433 43334 322 33 1 5 22 3 22 2 33 24 4 332 42 2 443 445445 5 22 4 2 33 3 4 2 2 2 534 422 1 2 14 4 4 1 
__1_3 14321 3423444 3443424 44 54 433 3 23 453 2^2 524434 55522 344 

• 2 4444344424^3424 544 3 244344 14 2 34 3344 I ^ 44 3 3 2 4 2 2 4 32 4 3 3242 4 3 3 44 3 34 44 2 244234 3 22 3 34 3 1 

1 134451 124 23433211 31 3141 1 2 1 1 5 5? 54 1 1 344 1 1 4 1 2 1 1 1 1 1 2 1 3 

_2 3 54 4 12151 1254 33424 51 3 233315111 1121 1 34 22 2151 1311 341 2^ 1 1 2 I J_3 13 34 2 2J 44 342 L32 1 1^ 1 
1 '222 35 1 2 552 252453231 3255 1 3123 3 5551 2 3342 3 52145322 33 3' " 

2 5555332511 3332354 5 5? 225311411111141 5555 55511 55235 5 55 1 53 1 25 1335 2 2 14 3 255 26 1 1 3 2 3 1 
_1 23524112532524522313145141135554112431152221113313 

2^35 54 4315154 5 43234552212531 5 n 3 52 2 4 1 4 35 5 5241 14 3 1 3542 515 3 134 25 5 2 1 1 1 45 5 54 24 3 1 1 3M 

1 2 23142234 535245 32 4251252312552 44 2 2 33 43 2 52 2 53 412 24 4 

2 555423 1322 2 5443 54 44 1 1 2 3 4 2 2 5 2 3 4 42 2 4 2 3 552 22 5 1 2 4 3 2254 2 2 3 5 1 2_2 3 2 23 3 2 1 25_534 4 224 J^3^4 I 
~1 '333622133223333323232552232334321 23333332222322233 ' " 

2 353 32 2 233 32444 33 3 33 2 2233 32 3222 333 32 33555332232133 3252 322 2 2533 333223 33 323222351 
I 36363666531616661113 166221233332121132242241111223 _ , 

~' 2 355422 1313 4 53 1 33352 1 131331 4122311 4123544141 1 32 1 33 3 I 4 l'4 1 133 34343 1 144 1321132 12'3 1 
1 22 3131134434 22 31311313 32 32333232112331232121111323 

_ 2 ^33J^1 11224344354 1451 12231 14 1 3331 2311 4433151 1 3 12 24 31 3 131 13 2 3 31331 13134 4 1121131 1 



1 2l3^r^?2 2^.22?2 3 3;?33l 2?33?3??2 33332?3?33-^2??312??333 ...... 

2 3/, 2^rn3A2ViV* 33333322^2331^; 122332 3223^33231 23333^3333'.V?1?333 3222^33^*? 33?2^A 3) 

1 33161 1 1 r:3ru 31 1 1 n ? Vi^i :^?i 1 ^35*^1 1 1 3313^1 u n 11 ?i 1 

2 3 50 5 221 ^;3 33^:S2V', 3 S031 1333151 1] 31 331 13^)55151 m I 15515 151 1 331 31 33 1 12 A 3331 1 31 1 31 1 
1 25353'.130135^*A5r^2222 1 A53A2?A5^i^i^i333AA345325?^i2l3A^ 

^,f,55 332'. 2 5^*3 5't^i 32 223 ^i^A^«3 33 222 ':2?A 5 553^2 2 3^2 356353 532 332'i''* 32 1 AA'j 3-^1 A 23A 2 3? 3 1 

1 235 1 5 1 I'.^i 625 1 21 21 22 1 1 23211 1 1A221 1 13 2 1 165121 3121 612 

2 26 20 2 I 221 55552323^*22221 6251 1211 16 1 32522141 132166613 131 122336 51 2 13626216 12 3. 21 

1 266 1 31 13566 5 1653361 5 1 S51 ^1 1 355651 23363353112121 263 

2 A 0^6 1 1 16 36 26 3 336 556 1 1 636 1 1 5 1 33322 51 1 655 5161 1 512 266 1 5 35 1 1 335535 1 1 166 2662 131 2661 

1 51 33631 5523526336 525255322251 5533322 55 552253332 255 , _ . 

"2 555522 1 51 35^^^^53555322 2 16^1252 2 2332322 55552 2226663553555 222 2666552255 1 32 236 1 1 521 

1 ^32 26 2 2 3562 52 66 66 32 36 33^^33 I 366 66 2 13662 332 32 2 2 22 22 2 

2 323322233336 322 3332 3 22 32223 22222 122 2 333 32222 322 3332 3223 123233 26 22 322332 222 3 361 

1 I 3335 2 125A2 525 26 55 1 322333 1 36 52 52 2 52 253 1 5222 1 1 22232 

2 5 556 12 252 25623 1 52552 11362 1 5 1 31 211 222 552235 1 26622553222 1 2 3625555 1256 1 62 1 3.U 1621 

1 3332 1 1 1 3331 ^13211 1151531? 1 223332 1 12 22 1 352231 1 1 1 111 _ .... 

"2' 35521 2 1 53 322533 3332 21 532 126 1 1 1 1 1 1 51 353331 I 1 131 1 1 5315131 131 1 1 1 111 133 1 22 1 2 1 1 1 22 1 

1 5116255516 15151 5555551 15 155 5 5155111155155 522221 55 1 
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1 351151115365 15632213 153551 155555113 531151151113215 
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^p" 455 2222544'5553352443?2453?5322 22 I 42355552321 53334't24 I 5 122225353 135535423324 552 
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1 2442 21 13543424 2223332342 322 34344122 3422 52231222222 

2 343 3 322 32334323334323223224 232 222427 35222522332243222 5224^^ 
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2 55552215115535353551121333522232112455553512 53135415251212553511235 12 512 213 3 54 

1 22433112511213311723143121233153112331131131 11121 3 1 
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1 p'3»^?:^ii7^3T35l*=^^l^'^'^155l5ll^^^^51112 52 3Sll3?lil?"^3 

2 I^l^\l2^\^il5^?n^^ 



1 1 1?A73/, 12/t 12^1 1^1 21 1^3A^i^l 11 1 i 311 13215 „. _ . .. ..^ . 

i-S55^.l2l2i 3v!' 21 55 5321 1 352 

1 ?5^?A2 15 ^2'i232 3^»2 3??^^^3? 3223 3332 'j22 42222 2^* 3 

r 2^^ 1 SI 1 7532 5??3^4^i 13233 22 1 254355 111 2311 52251 222 123 

1 1S55333S3 53 2 55121535 5 5515515334111511 52 35 nil 355 _._ „ , — 

^55s"5 1 5553535555^ 

1 23423J 134434133'^?-223?34222 1 1 52441 13 334^^44132 541143 

2 ^4^ 1 1 13243444 1444422444224222 3224 1 244432421 4222Vi33342244332 32„224424424224A^ 

1 A 237 1 1 2 544 ^2^* 3444242 342 21 145452 1 1 2 144442 1 54441244 

2 445^^2 142^.^.542445322 1 24225242222 52 144442.512 

1 7 1521 1 1 3332 1 122 1 2] 111 3311 J I 333321 121 1 1 1 ?n31 U13II _ _ 

2 133'lllir-^Un 

1 135 231 134^25 135222 1 31 553521 3255221 1 35133 1 31 1 1 1 352 3 ^ ^ , 

2 ^^532 1 1 -24555550 35521 1 2251 5 121 1 1 1 51 5555 51 II 1 551555 1 5 ISIl 15555 51 1.2551532222225 ] 

} 3371 31 1 1532'"^24322424 155141 1 554 53U2 551151 12121221 3 
2 555 512/l' 2355r 

1 53^ 772225'^55-^^5444453553222453533 124433 54443222343 _ 

2 -4555122^255 5543535 532333324254322 54-^^55552313 55245 525 352334 344 4324453453 542 2.5^)1 

1 ^313 512^5SI51554 2 53515522215 52 551124 54 44U51214125 

2 ^55517 12^355^1 5553 1 I 1 14 1 1 511 1 1 1 14 155544151 153 

r 42244 1 1 2544 5443 33 42 3 252 1232253 44 13 22 322 4 2251 2 33 33 2 , , 0-.- t 

2 ?55-:*2223323543325552 133341 512242241 42444251 1 24235323331 1 1325442 1 1443441 1 1 1 23^1 

I 222442 16332423434334255221334653112242343251212444 

' 2~ 454 5 332 3 I 344 33 24 544 323 33 42 524 3432 522453 3 34224 223442 34523444 32 22 1 144 34332 2 2 2.^1 

1 ^51353 133522413522314 1353311 34 332 112441 332242 1 22 223 

2 4454221 11 25453234553 1 12421 5 1 1 2 1 21 51 54544241 1 4 22 35 3 23 1 5 2 133 24 1 52 1 1 3 45 5 3 2 1 1 I I 35 1 
"1" '223321 1452 24 2 33 2232413421 1235343112332231131232223 

2 34441 2 14233433 333 442 1 22442^233234 1 33433241 1 432 3432324212323344 1 1333421 12 1 3451 

1 23444 1 14542 3244 1 24 151 35 231 I 5 5 3 5 3 1 1 2 2 533 52 1 5 1 2 1 1 2 ^ 3 

2 5353221 4133 5 A32545522 12532 522221 251 25333 131 1 32143523231 1223333212552432412245) 

1 •:i5?34 1 1 1511 5 1432 1 325145241 1423431 12 53233 i 141 1 12 1 1 2 

2 A454222M I 2 532 I 43552 1 2 14 11 51 1 1 21 231 r 52 2141 1 51 1 252131 51 13423231 1 152142 1 1 1 1 1551 

~1 "4314^12455 1 5 2 3A 434 3 4 1 4 5 2 2 2 1 4 3 4 5 3 1 1 1 2 4 3 4 522 3 2 3 1 1 24 3 

2 A55442 122 344324434 221 1 233251 3331 14314544 3411 43224 5243522 1334452123422312433431 

1 135141l4^>2 1 4124 1 23 14 l 542313344541 il4411A2241 312324 

"^4442225125544443552 24 143151 12'21I 1 1 344A425l 1 522344252 52154443 321 1333 

1 734 77 1 1 454 141 25233 122 55222 4 444551 1 33324 5 1232222 133 

2 "54 13251 1 34^334552 1 23421 ^ 

~n~ V77A42 1 2542 5753 33 ^-35252 14224 55542 13 352 2 51232222322 

2 5554 22 13234554355332213442523 332222355562422 32233 3252 2211325333224513426322441 

! 24325224554^35555535345351 255355122354553252322345 . 

■"2 5555442 5444 5V.4 5455 5334 542 5V.3333 533555 52512 35444545453355555 5323553534333451 1 

1 22 34 52 1 1543 524522425 145141 2455 552 113 53452251 1 11334 

2 555544 35235555255553 1 3 1421 51 33324 51 35555151 141245525351 145124 54 U45454 1 13 12421 
r234?2 11 54 47314472 222 15521 1 3543521 114441 424533232 4 3 

2 354422 1523^544422443 121 42 1 5 1441225342522 3422442344242!iI2 12 144331244 23222312421 

■ 1 "-^7S5«=.13655?'^25^32 525 15525 1 3525 55222651 331351 1 11225 . 

~2 555555 15233545355531126 54152 11211422555 512115112551515615 355 3511255555162 13551 

1 23323223343323523323345222234133213233332233322233 

2 2534322334 3533232 32J22J4J2322333^3 4^^^^^ 
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? 55^5V33/,2-3*)SV^3^j^.5V5] 3^-1 313331 3^i3^i05^i3^^i33 

1 2 35^1 2 i nA I ? 322 3?? 3??. 13^1? 3223^3^^211 2 3312. A?2?? I 12 222 . - ^ ^ ■ ^■ 

2 3V%!Unt2A3'^Vt? 323 3 ?2^i632l 5 1 22312^t233?-.331 2 1 1 322 3-^2^315 1 1 1 3332 32 1 ^ 
I32'")5 IKt^A23225'^2222 Wi^;22223b3't312222?3''i22^i2n 1222 

2 1 22 333 Vi ^2233^1^1 22 321 3 132322 522^1 r^222^i22322333333522 33^^^^ 

1 36^2'--] 13S^ 2^- 1^1 3 32*^ 122^^1 ?2^ 1^^-3 53 1 I 3323^1 532^122^32 33 

2 245^12 32'. 133^3^132^1 5522^11 A31 5 I 33332 51 ^i2Vi^t 151 1 3 2 3 3^ 53'VV4 2 2 32 33 3 3M 1 55 333 2 I 3 I 3 ^i 5 I 
1 232331 1 3353^245?) 225] 55231 L3!^5^i51 1 6233662151 1 1 1 2H> . . ..... . , . 

'2 6525 131 '•=333V51 1655511-^65312 11665551 1 65221 41 1 352 5/.5^t 535 II 231 2^551 U^>636 165 I 25^.^1 

1 2341 51 1 355 352 55222 1 5245 I 31 1 36 35 51 I I 351 2 51 1522222 35 

2 5 555351 523433^^.5535 3 ''22 3 531 51 2722251 2554421 1 1 541 I 55542 526 2 224^5 53 2 I 5 5 3 5 3 3 1 22 3 j 11 

" 1 235 2 31 5 3-^1 24 43-V^24 14 42324454531 I 3 3 4 34 5 24 3 I 1 224 3 3 
2 4V.5131424445443'V,4 2 1 2 33 32 5222322423 35426422^.43 3542^352 1 33333431 144 344233224 

i m 24 1 1 453251 4 3223 1 4 1351 31 1 323551 1 1 354''! 51 14 1 223 134 

" 2' 4555 1 1 1 42 '^4 ^^15355 552 1 1 1 521 5 1 222 1 2 5245533241 1 322 34 41 3252 1 24233 52 1 1552522 1 22 24^1 

1 1332 V2 34444 3-^3334 2323 3222 234 5151 21 3 333322422333^3 

2 35553323245^.^55-^5^5 32223325 1 1 33 23322355553324422531 53332323533332233553532255 1 
~1 1 3^2531 354 1314 I 1221 5 I V' 2 1 1 3253521 1 2321 1 52331 31 131 1 

2 2354 1 1 1 32 1 24-^ 223555 12 1 1 3 1 1 5 121 1 1 1 51 32522 1 31 1 31 I 1 5 1 1 3 1 2 I I 2 5323 6 1 I 1 35 I 3 3 1 1 1 3 35 2 1 

1 1 1 4231 1 4^?- V34 3.-21 31 54 131 p55531 3l23l 35415\ \li 323 _ _ , ., ,Vn, 

•> 3 555 1 1 131' .4223^154 1 1 2343 1 51 2321 1 51 235551 51 1 521 4441 5 1 5 1 1 3 155 1 1 1 1 134434 1 32 1 1 321 

1 243221 1 ^52 14 155 13434 155231 2455551 1 1342 152 1 512221 1 2 

2 4S5421 I 51 45543444 55 1 21 151 I 11 I 1 51 34555251 14 1 I 3531 5251 1 233525 1,1 145 1 35 1 1 1 1242 1 

1 13323123S4 2523232 31 4 235 241 25534 4 1 235545522 442 33 34 3 

2 5555 23 3 322 35443^12552 24333 14 12233341 3452 2342253235533 35223332343213433325223351 
I 3/*2 4-^2 14 55251 4 5223352352422544551 11 251253231 222233 _ 

~ 2 555 522242 43444 352542 1 2 1 4 22 52 33 321 542 5 55 524 22 441 4 5 43 54 5 I I 2 2 2 3443 2 1 4 5 24 2 22 2 3 54 1 

1 22453 125322 324421222125 1221 243 331 123 3124 3231 113222 

2 354 3231 323 544 323344222 14 32 32 1 3? 124 1 335331 3 1 1 331 3331 3 35 2 1 32 22 \3 21 1 4 3 33 3 2 3 3 2 2 3_5 1 
"1 "4 55 S51 155534253255351 4 52 54 1 2555412255555215521 1 155 

7 555542121 453535555 542222325 15 221 15325555151 3522555253521 23525522355552225 U5^1 

1 337221 1353352S^t443253533223454433134 5545l 142322 344 . .. 

""2 555 532 143 34 55 3 352 54 42 34 5 3 251222 32 42 42 544 3562 53345 5533 52 2344 5542125 52 544 4 324 541 

1 3 25 331 13 52 24 13513322135321 155344123363442 251422 333 

2 354 4 22 1 3244 5 54 33 354 2 I 2343 I 522 24 22 52 235332 322432 35 53335 1 2215.33 32 12_4 324 3 14223 34 l_ 
25543113412334412212143131232344112331153221223122 

2 353322243334332 3444 2 1223 214 1261 21 312 332233113221543135313333552114224434212341 

1 334222 1454252344332323^122244 53442 3233335233432224 3 

'^2~ 344 422254 4 44 -^43/, 344 2 22 34 324 2 22 32 3 434 34 44 352 2 4 32244342 422 34332 34224 5344 32 422 34 1 

1 2 33 5332454 252 3432 22 4 24 3 24 12^154 5 3324342 32 2 2 52 322 22 4 

2 45 3^222 3253344445433223 33252122235324522232233243 3333422344_5j^»332.2>4344 332 33 

~"r33315U 1211513521535135111 1 355511111 31151 151 111 114 

2 5555511522355115553111351151111111155555111 15111511515115215155115515511111114 

I 15? 1 111355 151 ^342425 1551 1 2356555 1 11 352354232 1 1222 1 

~"2"Y55S 1 1 1 3 1 3255325255 1 1 1 253 1 4 1 1 1 21 I 31 2555512 1 1 321 14425 1 511 I 125452 I 144 I ^ 3 1 1 1 1 1 34 3 

1 134111145 5152 543451414 5341 35 53441 12342 342251332 4^2 

2 455564 1^133 4544 44244 2254 5325 233422 4234544 151 13424442435225344343225445322323442 
— 1' 33 32311331151331111 3 155151132555112151151131111111 

2 555S1 1131 ->?333255 33 1 1 1 3 1 1 1 51 1 1 11 2 111 65331411 ^1 1 13313 1411 1 1 131 21 11333331 61 1 133? 

1 233'l31l3'^ 32222322222233 l222 Vi344 1 1222233222 1 1 22222 , . 

2 233-^221333^44 3 32? 3322222 2 1 3 1 222324222322232 I 372 23 322232 1 1222 2 22 1 12 32232 1322 3^ 2 

1 2322 31 14 4 2232 33 244 1 324 3 1 3 1 2 3 4 35 5 I 1 2 2 32 2 4 1 1 3 1 2 2 2 I 2 2 

2 33452 2132455333345422 2 34 21 5 1 22 1 1 2 3 IJ 3 3 3 32 2 1 1 341 1 4 4 ^^l? 1 13 3 134 4 2 2 1 4 I 2 3 3 2 12 I 123 2, 
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1 rVi?^n2'=^^i^^.^i^^?25Hi??33^1 1335!;5ll3?51 ! 311021 nil 1 

2 ^5^,^:5 :i ^3 1^ 30??; S 1 5Pn/?V?^,?ll 111 II 15^.531 ?n^3n 13 333; 5^tl 1137? 3111 V.l^ 
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2 333^1) lAH. 33-^ 3 n?! I 31 211 311 13 110113'. I 'tl?! 1311133 Wn'il Ml Ul 3 111 I 11221?! 11^ 3? 

1 i?'/.?i 1 n rn?i ?oi 32121 ?oi?i??322?i 11 ?i i353i?i I n 3^^ . - 
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1 /i 2 32'f A I 30 OA ^-203^3^130202 3?2300 0002 1 220^3025023230 A3 

2 55 5^^/,/! / '■^l 3O00A0O5 OA A2 32^02022222 1 3A20A00202 31 A3AA22A A 212 3A20^ 02230 02A03 2223 302 
1 32A 22 1 12A 1 22 10 021 2 22 100 1 1 1 1 1 2 3AAllAiA23A 2231 1 1 1 1 33 _ ^ _ 

"^2 333 A2 1101 A3AA^ 23332 1 1 22 ?. TPj 1 2221 1 31 23 5AA2311A21 13 A23 1 02 1 1 213322 L 10223 1 1 3 1 1 1 33 2 

1 3 A 23 1 113032013 3 1221 3132111200350111331101131113112 

2 33 0021 1 ^13050:^33333 1 ] 1 331 IM 1 in 1 21^30331 31 1 301 3321 3 1 1 2 1 32 13232 1 1^^1152 1 1 11 ly 2 

1 Itil 0^1 110 11010 013010163101603001 611101101! 011U113 

2 55 0013 1013 30300000111 1 lOllOl n I llOl 300001 01 1321103101011 10103311100 1001 3111 312 

1 1 6 11 1 1 1 1 3 2 1 0 I 1 3 1 1 2 1 3 1 1 L 1 3 n 2 0 1 A 3 1 1 I 1 3 1 lA 1 11 1 1 I 1 n I ^ 

'2 '353 A 1 1 1 -^1 21 A3 lOA 1331 1 n 1 1 1 M I I 11 1 1 1 1 3A1 1 1 3n61 13321 A I on 2 11 1 1 211 111321 1 1 111 132 

1 22 0002 ?3A 33 5 233 3A 3 23 2303 3 32 00 3 02223 3330033 022 2? A A3 

2 35 5503252? ^03^;O33O53305 00 2O233032 0333 0333023003305333030 2 A300 53220000 A3033305 2 

1 32A1021^^>?2S3AA'?3322 1 0022 13A3A0011A211002A522 32AAA 

2 AOO02A2022300OOO0 002 111 502 0233A22 02230333A22A222 003AA022AA 12 3A313002A0 133 12 022 
1 21A 1 3 1 1 332 1 3 1 33232231221 2 1 233232 1 1 1 1 31231 2A22 1 1 222 

~2 333 3 22 1A2232 32 5'^.AA322 1 222151102 111UA 1 1 1 2 2 1 1 32 1 33 A2 3 1 3 II 2 3 33 2 23 1 2 152 32 2 1 1 2 2 0 1 2 

1 23232 2 13A3 3'^223 3?2232AA222 1 253^^2 2A3322A22A2222 32? 

2 30A3222'^ 3 3A A 3 32 33 332? 3 2 33 23 222 2 2233 33AAA2A223? 233324 ?A 22 33323 32 2 22 3 2 33 2 3 32 2:^ 22 

1 0 13331 1 333 1 01 33333 1 31 331 3 1 1 003051 111 31 1 51 1 31 111 113 

2 3 33 311133 3^05M3133111133101 1 1 1 1 1 3 I 5 3333 1 0 1 1 3 I 1 33 3 1 3 1 3 1 1 1 2 33 2 3 1 1 1 3 3 33 3 1 1 L 1 1 1 3 2 
1 2 35 231 1-^022^12 34 212223311222 A3211123313A22311 12222 _ 

•"2'3AA A2 1 13AAA0OAA3A 002 1 23 1 21 A 12231 1 31 3333323 1 1 A223AA23231 1 3A332 222 1 1A1231 32 1 1 302 

1 2 32? 322 ^A 22 A 2 3A 3 2 A23 2 33 62 22 3.3 3 332 332 322 32232 2 22 32 3 

2 333323232 33 3?? 3323322 23232322232232233332A223223332 3232222332 32223333322? 22232 
1 53 321 1 13031 013011 2 231 0 0 133230 OA A 131 331 3322AII 11222 

7. 3S50I 21 1 23'^.0A3A32 002 1 333265 12231 3 A1330AAL 11 132L3AA2A 102 1?2AA36A1 1AA2A31 33 112 5 2 

I 1332-'1 2331 2313'^2? 2331 3322123A3AA 112 3223323A2211 32 3 _ ^ _ 

~'2 3A3A 21 13233 332332321 1 13 331 2235 A2A02232222312A232332A23A 12122233 1232 13312 32230 2 

1 2AAAAn 2 OA 2A 13031 323 1A01 1 I 1 203AA1 1 13 330031 31 112 lAl* 

2 30^.0 22 I A33A^A 11 2000 1 1 22 3?2A 1 32 22 1 5 1 A? 5 A A 1 3 1 1 A'^2 00 0? A 1 0 1 1 3 A 1 A3 A_l.l lAO 1 3A111110A2 
" r 230 2 22 230AAA0A12AA2A332321 1 0 0 0 0 0 1 1 2 2 32 A 53.3 0 1 2 1 1 32 2 

2 23051 1 1133033 333A0A22233A2022222222 33330301 1232203203 321 220223322 332A022223A32 

I lAllll 13052021 013320130321 3A33001 033 03 00130231123 3 _ 

""2~ 5 05030 233A500 3303 05 3 3 33 23 2 5 23-^322 51?050 500 U032 0053030 1 L 23 33 3 A 2 2 2 35 A3 3 32 A22A A 2 

1 A3?2An20A20l 3122A 101321 51 I A320A 1 123022 02L32222 223 

2 555A22 1 32 3A0031 0A 0 321 1 1 33 1 A 1 222 1 331 2 50AA221 1321 23A3A2 3U2312333UAAA0 32 12 1 2A32 

" 1 32323 113AA30 1502AA13 1 3A1212A320311123133322111121A 

2 353A11 1012 AA331A30A3 1 21 02202 1 1 111 AI23522 1A 11 5 1 1 233 1 1 1 0 1 1 32 123A11 10A1A2111 12A32 

1 1322022A03302322A3131 3A13110130A231A11102A02A1 3323 _ . .„ 

— 2 300022 1 333 A0 5 5 0 30002 22 I A 32023 AA31A2A30AA2312 A3233A2AA A 1 L132 23A3 2 2AA2A332A1A002 
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Mr. Leroy li. Botten ■ 

Director, Computer Center 

Andrews University 

Berrien Sprlns\^, Michii^an ^4'910^' 

Dear Mr* Botten t 

Xerox hr?vp at your rec^uest undertaken and executed 
the Andrev;..s Benchmark J^tudy. This "brief report 
har been prepared to convey the proce-^dure used, the 
equipment employed and to pre.sent selected summary 
ref^ult?: of our efforts: . The priraary purpo.se of 
the study vjas to demonstrate the capacity to execute 
the supplied programs. \le feel that have met 
this objective. In addition the completed output 
contains a substantial amount of data that defines 
quite accurately what occured in the system while 
the programs vjere beinf; executr-.d. No attempt has 
been made in this report to provide Andrews with 
a complc:te explanation of system operation during 
the test. Rather we have selected for presentation 
those results that we believe to be of general 
Interest to 'the selection committee. Rhould you or 
other members of the com.mlttee desire further 
definition or explanation of the detailed technical 
aspects of the test, I will arrange the necessary 
presentation at a mutually acceptable time. 

The accom.panying report contains the following 
sections. 

I. Equipment Conf igura,tions 

II. System Tuning Parameters 

III. The Test Procedures 

IV. Summary of Results 
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The Appendl:^ Material Inoliulers 

A. Eciuipnent Lists 
3. Test ProoecUire?^ 

C. Proaran Source Li?; tings 

D. Execution Listings 
Utill?:ation Analysis 

?• Basic Langua^je Tests 

G. Tine Rharlns Users Terminal Output 

The T^xhibit I'laterial Includes: 

A. Program G3 execution and output listin?5 

B. Pro^srani ?6 execution nnrl output lirtin^; 

C. Hultipro^rararLlna; Run /rl - Dual Batch, no T/F user? 
0. Multiprosramn^.ini' Rrm !r2 - I>aal Batoli, 5 T/.'^ user.^^ 

E. Finsle Batch Ftream F2 - F5 coir.plle, loaci, anc] 
execute 



Yours very truly 




L. D. Felton 
Account Manager 
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Andrewp Unlverplty 
Benchmarlc Report 

Developed by Xerox 
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IIiTi]ODUCTio::i 

ThiF report summari'/eF pertinent appectp 
the Xerox execution of the Andrews benchmark 
request of December 12, 1972. The report con 
tains the folloviin.5 pection?. 
I. Equipment Conf ifsurationp 
II. Fyrtem Tuning Parameterr: 
III. The Teptinti Procedures 
IV. Summary of Repults 
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I • SQulpnent Conf l^^uratlon^ 

There are two variations between the equipment 
used to execute the benchmark programf^ and that pro- 
posed for Andrews Unlverj=:lty (as defined In the 
January ^, 1973 configuration and price revision). 

The first variation results froiu using perepherlal 
devices that are not identical to those proposed for 
Andrev7s.. The line printer used for the bench:nark is 
not currently offered by Xerox. The Model 7^45 printer 
used In the test has been replaced by the 7^^1 Pro- 
posed, for Andrews. The 7^^5 ^^'as rated at approximately 
IQOO lines per minute while the 7^^1 i? rated at 1100 
lines per minute t The time variation between the two 
should therefore be negliable but improved print quality 
can be expected. Because so few cards were punched in 
the benchmark (the only cards punched contained job 
accounting data.) no sienif leant variations should have 
been introduced. All other perepherial devices were 
the same model number (or of the same rated speed) as 
those contained In the proposal. 

Because all detailed system performance statistics 
gathered by the operating system exclude actual 
perepherial device time encountered by the symblont 
system, the only variation introduced by differences 
in rated perepherial speeds viould be caused by 
changes in the pattern of interrupts and differences 
in the end-action processing for the different devices. 
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The corfiMnecj effect of these dlff erenoHJS are likely 
to be undetectable • 

The second potential variation is from differences^ 
in the number and type of l/O channels, I/O ports 
and the position of the perepherialr; in the priority 
interrupt heiraohy. The effect of the variations 
in CPU time should be extremely small but they may 
cause differenoen in such values as I/O wait tine. 
Because the Andrevjs proj)Os\Hl currently contains an 
10? expansion feature vje would not anticipate any 
significant system performance variations. 

In summary the equipment used for the benchmark 
tests very closely approximates the proposed equipment. 
We believe that the benchmark results are representative 
of the results that Andrevjs can expect from the equip- 
ment currently under consideration. Lists of the equipment 
proposed and used in the benchmark are presented in the 
Appendix (Section A). 
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1 1 • Systein Tu nln^: Par a m e ter5? 

UTS Is perhaps the most complete time shapings 
operating system available from any computer manu- 
facturer • As a result a number of operating system 
characteristics have been Identified that can 
substantially effect the manner In which the system 
performs. To permit UTP to be "tuned-^ to a specific 
customers needs and operating environment these 
characteristics have been set up as variables. A 
user may (after measuring system performance with 

various settlnijB) control the performance of the j 

system by changing the values of these variablef^. 

Xerox has made no attempt to tune the system used to 

run the benchmark programs. An attempt to replicate 

the results of the benchmark should be done vjlth 

system control variables set equal to those cirlglonally 

employed. 

.Subject to the limitations above and with 
potentially minor adjustment?? Introduced by equipment 
variations Xerox feels sure that the Andrews equipment 
vjhen Installed will yield substantially the same 
system performance. 
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H 'J^ • The . Tertln;:r Prooedur e 

In general Xerox vlev/ed the benchmark a two 
jihape effort. The first phase was the conversion or 
preparation of the te.st programs and the second -was 
the execution ot the programs to obtain the necessary 
operating statistics. ; 

Xerox approached the program preparation effort 
by employing tv/o different groups. Tlie Applications 
Sy.ste.Tis Division (the group currently estimating the 
Andrevjs conversion effort) was used for COBOL con- 
version BJnd for setting up the package used for the 
addendum o This was done to take advantage of the 
specialised skills of the individ\xals and the ready 
acce.ss of computer room facilities. The remaining 
programs v;ere made ready by technical members of the 
Detroit office using the time .sharing facilities in 
]51 Segundo, Califoniia. 

Xerox has currently designated a group in El wSegundo, 
California, that has as its prime responsibility the 
execution of customer requested benchmarks. After all 
programs were prepared, they were gathered in El Segundo 
and executed according to the implementation plan o 

presented in Appendix B. This test procedure was 

t 

discussed viith members of the Andrews staff prior to 
its implementation* 
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IV • S umrQary of Repult?^ 

' The results presented have been keyed to the test 

'procedure presented in the Appendix (Section B) . Both 

the test procedure and these results ;have been ordered 

to follow the. sequence in the benchmark request. 

Con ver s i on , Te s t (test procedure I-A) 

Source listings of COBOL programs CI, C2, C3, C^- 

and FOHTHAM F6 are presented in Appendix C. This 

Appendix also contains a description of the software 

package used for F6. COBOL program C5 is a sort 

and vjas developed vjith the COO version of the Xerox 

PORT package. The only effort expended was to punch 

the required control cards. As a result no conversion 

effort or source listing has been provided for C5. The 

effort required to prepare the' remaining COBOL programs 

for execution is outlined belov7. 

Program Number Translation Number of Minute? of 

Attempt.?. Required Tests Required Analypts 

Tine 

ca 1 0 35 

C2 2 2 (one each) 65 

C3 4 2 90 

Cf^ Z 1 30 

All program changes were Input via a teletype on a 
time sharing system. Tests and translator outputs were 
returned via remote batch terminal. The analyst per- 
forming the conversion did not enter a computer in- 
stallation during the conversion period which spanned 
two days. ■ 
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In order to provide the above Hastings and a 
base point for subsequent reference, programs C2 
through C5 a<nd F6 were run in a single batch stream. 
The result.^ of execution of C2 #1, C2 #2, and G5 
are presented in Appendix D. Exhibits A and B (see 
accompanying binder) contain the results (including 
output) of executin.'T C3 and P6 respectively* Appendix. 
S, Exhibit 2 contains the result of running a Xerox 
Computer Utilisation Analysis. Exhibit 1 of Appendix 
E defines in general terms the Xerox Computer Utiliza- 
tion Malyr^is Program. 

Dedicated ^ Mr^phin e ^ P erform a nce Tests (test 
pro cedufe'T I A , ""ll \iY 

The results from step II (A and B) of the test 

procedure are outlined beloH. 

Program Co:»}pile Time Execution Time 

Timo B8 less than .1 sec ^0.5 secondp 

Sharing CI one second 108.5 seconds 

Mode Fl one second 1^.5 seconds 

Baton B8 less than .1 sec 38.0 seconds 

Mode CI one second 108 • 5 seconds 

Fl one second 1^.5 seconds 

A performance analysis for the above is contained 

in Appendix E as a portion of Exhibit 3. 

Language Test s (test procedure IIIA, IIIB, and IIIC) 

The results of this section. were obtained by stor- 

I 

Ine input data on di^k packj='. Listings and output data 
for Basic progra;as Bl through 3? are presented in 
Appendix P, 
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COBOL source liptingp are presented in Appendix C. 

The result of executing these programs is presented 

in Appendix D. The output from G3 is presented^ in 

Exhibit A. Appendix E, Exhibit 2 presents an analysis 

of this sequence. The values observed were. 

Program Elapsed Time CPU Time 

G2 ^8.0 seconds #39.niinutes 

C3 30.0 seconds . 20 minutes 

c4 15 -O seconds .05 minutc-^s 

C5 25.0 seconds .12 }.ainu.i;er-; 

The observed compile through load statistics for 

the programs F2 through F6 are as follows. - r 

Program Elapsed Ti)ae GPU Time , 

F2 ^3.0 seconds •60 minutes 

F3 13.0 seconds .13 minutes 

F^' 10.0 seconds dl minutes 

F5 15.0 seoondM .13 minutes 

F6 l^rl.O seconds 1.95 minutes 

An analysis of these tests is included in Exhibit 

3, Appendix. .2* Exhibit- E contains the output from the 

executed job stream. 

Mu ltiprofgramm inf^:, and Concurrent Processinj^^ Tests 

The benchmark request asked for four separate tests 

to be run is this environmep.t . Each test was to recycle 

each of tv7o batch streams. The numbers of time sharing 

users was to be varied from 0 through 15 in steps of 5« 

The observed results are as follows. 

Test l(no time sharing users) Elapsed Time CPU Time 

COBOL sequence tine (CFT) k min 3 ?ec ,55 min 

Fortran sequence time (FST) 7 min • 5 ^^<^ ' 2.39 min 
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Test 2 (5 tline j^harins users) 

COBOL sequence time (GST) ^ min 2^ pec .55 nin 

Fortran sequence time (FST) 8 min 29 Z.-^-l min 

Tests 3 and 4 v:ere not completed due to the difficulty 

of arranging for the required nuraber of terminal user^# 

The terminal user output is contained in Appendix' G. A 

computer utilisation output report for each of the above 

tests is contained in Appendix 3 as Exhibits ^ and 5 

respectively- Exhibits C.and D contain the actual 

output listings froia these t\^o tests^* 
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Equipment Li.^t? 



Description or Model Nuia'oer?^* 



Operating SyFtem 
Cen t ral Pro oesF or 
I'le-.nory P'i^e 
Tape Units 
Card Reader 
Card PuncFi 
Line Printer 
Disk Storage 
Had Storage 
Op era t or s Con s ol e 



UTS 

Fi/jma 6 
64 X words 
2-60 KB drives 
71^0/1500 CPM 
7160/300 CPM 
74'+5/lOOO LPM 
724;?/Dual Spindle 
7232 
7012 



same 
same 
same 
same 

7122 Aoo cp;-i 

7165/100 CPM 

7^1^1/13,00 LP 

same 

same 

same 



i 



I 
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AND,R1H^S UNIVERSITY BENCHMARK RESULTS 



CONVERSION TEST 

Man hours required to epnvert CI, C2, C3, C4, C5 were A hours includ- 
ing keypunching • 

Central processor time was about 10 minutes and elapse time about 30 
minutes. 

DEDICATED MACHINE PERFORMANCE TESTS 
Batch runs: 



RUN ELAPSE CPU 

B8 Conversational language could not run batch. 

CI 1 + min 59, 6686. sec 

Fl 1 + min 81 •5788 sec 



Timesharing runs: 



(1) These notes were typed from handwritten notes supplied by Univac. 
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RUN ELAPSE CPU 

B8 183 183.7112 

CI 71 sec 59.2587 

Fl • 2 min 81.0175 



LANGUAGE TESTS 

Bl through B7 

27 rdnutes hookup time 
6.7649 CPU time 

COMPILE AND EXECUTE 



C2 3 min 49.3066 sec 

C3 1 min 39.5606 

C4 1 min 15.5457 

C5 1 min 7.9547 

Update C2 1 min 10.0619 

F2 1 27.1733 

F4 1 30.6788 

F5 1 29.3286 



ERIC 



G-120 



MULTIPROGRMMING TESTS 



Dedicated runs: 



CST 

FST 



START 

1626 

1813 



STOP 
1628 
1817 



ELAPSE 
2 mln 
4 min 



Multiprogramming without timesharing: 



CST 
FST 



START 

1805 

1805 



STOP 
1808 
1810 



ELAPSE 
3 min 
5 min 



Multiprogramming with timesharing: 



START 
Run 1 CST 1851 
FST 1851 



STOP 
1856 
1857 



ELAPSE 

5 min 

6 min 



Run 2 CST 1858 
FST 1858 



1904 
1906 



6 min 
8 min 
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m#rnlM TYPE A 

XjDlS LEASE AGREEMENT 

Xerox Data Systems XeriXl year(s) 



Lessee State of Incorporation 



Street Address Equipment Location Street Address 



City State Zip Code City State Zip Code 

Xerox Data Systems, Inc. (hereinafter called XDS} agrees to lease to the above named Lessee at the above address, and the Lessee agrees to 
accept for the lease amounts stated herein, XDS computing equipment noted below (excluding Program Products) installed and ready for 
Lessee's use, together with instructions in the operation of the equipment and maintenance service on the equipment, upon the terms and 
conditions hereinafter stated in this Agreement. 



Item 


Model No. 


Qty. 


Description 


Basic Monthly Charge Each 


Unit Charge 


Item Charge 














Safes Price of Equipment $ 


Total: $ 



Delivery Date 



XDS will provide Maintenance Service on the above equipment in accordance with both Paragraph 6 of this contract and the following: 
A. Service Hours: 

Regular Service Hours will be to Monday through Friday, excluding holidays and one hour meal period. 

Extended Service Hours will be to , through for an additional monthly charge of 

$ 

H. Optional Local Service will be provided for an additional monthly charge of $ 

C. "On Call" Maintenance will be provided for in accordance with Paragraph 6 of this contract up to an amount not to exceed 
S 

AGREED TO THIS ACe^PTED THIS 

— day of 19 

Vj^P^ Xerox Data Systems 

/VU 3 701 Soulh Aviallon Blvd., El Segundo, California 90245 



By 

Title 

Lease Number 

H-1 



-day of «19- 



Lessee 
Title 



2/C9> XCROX DATA SYSTEMS 



1. LEASE TERM 

The lease teim shall commence when service begins and continue for 
the number of years shown. After the initial period, the lease will re- 
main In effect until terminated by either party with three months writ- 
ten notice. Upon expiration of the lease term, or extension thereof. 
Lessee shall leturn the equipment In good condition with allowance foi 
normal wear and tear. 

2. MONTHLY CHARGES 

The basic monthly charges shall be payable on the Installation date of 
the equipment foi the calendar month in which equipment is first In- 
stalled and Shalt be prorated to the end of the month, and thereafter 
Shall be paid for each calendar month on the first day of that month. 

3. TAXES 

The Lessee will pay any Sales, Use Tax, or Import Tax. XDS will pay 
the Per sonal Property Tax. 

4. INSTALLATION PERMITS 

Lessee will prepare the site in accordance with X OS's written site speci- 
fications 15 days prior to the scheduled delivery date. XDS will install 
the equipment. Lessee will provide labor for unpacking and locating the 
equipment. Lessee will assume responsibility for compliance with local 
laws and will obtain any permits required for installation and use. 

5. SOFTWARE 

XDS software identified as "Control Programs" will be provided by 
XDS under the terms of this equipment lease agreement; maintenance 
service svill be provided for standard, curient versions of such Control 
Programs. 

XDS software Identified as "Program Products" are not furnished under 
(his agreement. Program Products will be made available to the Lessee 
on a fee basis pursuant to an XDS software licensing agreement exe- 
I uted by the Lessee. 

6. MAINTENANCE 

During the Regular and F.xtended Service Hours shown on the face of 
this agreement XDS will accomplish regularly scheduled preventive 
maintenance, provide replacement parts as needed, and make available, 
upon request, maintenance personnel for corrective maintenance. 

Maintenance occasioned by the negligence of the Lessee, or by the use 
of attachments not provided by XDS, or by any abnormal use. Is not 
covered by the monthly charge and Lessee agrees to pay for such ser- 
vices at XDS's then current rate. 

The Lessee agrees to give XDS access to the equipment when necessary 
for maintenance. 

If the face of the agreement Indicates Dptional Local Service is to be 
providedc XDS will locate one or more service technicians within 100 
niiies of the installation. 

If Dptional Local Service is not to be provided and the installation is 
beyond 100 miles from an XDS service center. Lessee agrees to pay 
transportation, lodging and subsistence for all call} in excess of one per 
week. 

Lessee will pay for Maintenance Services requested to be performed 
outside the Regular and Extended Service Hours defined on the face of 
this agreement at the hourly rates, including travel time, in effect at the 
time such service is performed. There is a two hour minimum for all 
services performed on an hourly basis. 

ff the equipment remains inoperative for 48 consecutive hours after 
maintenance service has been requested, rental of the inoperative equip- 
ment and nonusable interconnected XDS equipment will thereafter 
.ibate until operation is restored. This rental abatement expresses XDS*s 
entire liability for inoperative equipment. Lessee will pay the full 
amount of invoices submitted by XDS 30 days after their date, without 
deducting rentai abatement or other credits until XDS and Lessee agree 
on the amount of the credit and XDS issues a credit memo in the 
agreed upon amount. Claims for downtime must be initiated in writing 
v</ithin seven (7) wotking days after the incident. 

V. DELAYS, DAMAGES 

XDS shall not be liable for delays in delivery or failure to manufacture 
rUie to causes beyond its reasonable control. In the event of any such 



delay, the date or dates for performance of this contract by XDS shall 
be extended for a period equal to the time lost by reason of delay. In 
no event shall XDS be liable for Incidental or consequential damages 
under this lease. 

8. ALTERATIONS, ATTACHMENTS 

No alterations or attachment) to the leased equipment shall be made 
without XDS's written approval. 

9. TRANSPORTATION AND PACKING 

Lessee will pay all transportation and rigging charges to and from the 
installation site and will return the equipment to XDS's plant by air 
freight, or by van equipped for transporting electronic equipment, un- 
less XDS has approved in writing an alternate method of shipment. 
Lessee wilt not move the equipment to another location without XDS's 
consent. 

10. OPTION 

Lessee may purchase any of the leased e^iuipment during the term of 
this lease for Its sales price on the date of this tease less 40% of the 
rentals paid to a maximum of 60% of the sales price. 



11. PATENT INDEMNITY 

XDS agrees to defend Lessee in any suit brought against him alleging 
that the articles leased hereunder, uncombined with non*XDS equip- 
ment, directly Infringe United States Letters Patent owned by others, 
provided XDS Is promptly notified, given assistance required and per- 
mitted to direct the defense. Further, XDS will pay any judgment, 
based on such infringement, rendered in such suit by final judgment of 
a court of fast resort, but shall not be responsible for settlements or 
costs incurred without its consent. »f Lessee's use of such articles is en- 
joined, or in the event that XDS desires to minimize its liabilities here* 
under, XDS will, at its option, either substitute other equally suitable 
articles, modify the articles so that they no longer infringe, obtain for 
Lessee the right to continue their use, or take them back releasing 
Lessee from the obligation of paying rentals not yet due. The foregoing 
states the entire liability of XDS for patent Infringement. No indemnity 
shall apply to articles made or modified to Lessee's own specifications 
or design. 



12. ASSIGNMENT 

Either party may assign its rights and remedies and may also transfer its 
Obligations under this lease. However, the assignment or transfer shall 
not operate to relieve the assigning party of any of its obligations here- 
under. Nor will any such assignment Impose any obligation on the 
assignee except in the case of an express written assumption thereof by 
the assignee. 

13. LOSS OR DAMAGE 

XDS agrees that Lessee shafi be relieved of afl responsibility for any (oss 
or damage to the equipment covered by this agreement, provided that 
such loss or damage shall not have been caused by theft, unauthorized 
alteration, negligence or malice of the Lessee or any of its employees or 
representatives. The Lessee agrees to fully compensate XDS for any loss 
or damage to the equipment for which Lessee is not relieved of respon* 
sibility hereunder. 

14. DEFAULT 

In the event of any default by Lessee, XDS may, at its option, declare 
this lease in default and terminate this tease. 

If at any time during the Lease Term or any extension thereof. Lessee 
shall make an assignment for the benefit of creditors or shall become 
insolvent, or if a receiver or trustee of substantially all of Lessee's prop- 
erty shall be appointed, or if the Lessee (where it is a corporation) shall 
terminate its existence, or if a petition is filed by or against Lessee pur- 
suant to any of the provisions of the United States Bankruptcy Act, as 
amended, for the purpose of adjudicating Lessee bankrupt or for re* 
organization of Lessee or for the purpose of effecting an arrangement 
or composition with Lessee's creditors, then in each and every such case 
this lease and any extension thereof shall terminate immediately with- 
out any further act or notice by XDS. 

Upon termination of the lease pursuant to this Article 14, XDS shall be 
entitled to immediate possession of the equipment and to any rerital 
sums due and unpaid, together with all other rights and remedies in law 
or in equity. 
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TIME SALE AND SECURITY AGREEMENT 

« 

XEROX CORPORATION, a New York corporation, acting through its Xerox Data Systems 
division, 701 South Aviation Boulevard, El Segundo, California 90245 (hereinafter called "SELLER") 
and I ■ I I 

(hereinafter called "BUYER") agree as follows: 

L Sale and Purchase . SELLER hereby sells to BUYER, and BUYER hereby purchases from 
SELLER the several items of equipment listed and described in Schedule A attached hereto tJnd made 
a part hereof (the "Equipment"), upon the terms and conditions provided herein, and for the Time 
Sale Price specified with respect thereto on Schedule A, payable as provided In Section 3, but sub- 
ject to acceleration as provided in Section 9. 

2. Security Interest? Transfer of Title. BUYER hereby grants to SELLER g security interest 
in the Equipment and any and all replacements and substitutions thereof and repairs thereto, for the 
purpose of securing the payment of the balance of the Time Sale Price from time to time due here- 
under and all other liabilities of BUYER to SELLER arising under this Agreement. Title to each item 
of Equipment shall upon delivery of each such item at the location specified by BUYER pass to 
BUYER. 

3. Payment of Purchase -Price. Sub(ect to the provisions of Section 9, the Time Sale Price 
with respect to each Item of Equipment will be paid by BUYER to SELLER In__„^consecutIve 
monthly installments in the amount set forth In Schedule A, such Installments to be paid on the first 
day of each month commencing on . 

4. Delivery and Acceptance; Risk of Loss . Delivery of the Equipment shall be made at 
buyer's expense to such location in the United States as BUYER shall specify, shipment to be made 
by SELLER within after receiving written notice to deliver from BUYER. 
Possession of each item of Equipment and the risk of loss thereof or damage thereto shall oass to 
BUYER upon his acceptance thereof. Such occeptance shall be deemed to occur upon delivery of 
the Equipment to the location specified. SELLER shall install the Equipment at the location specified 
In buyer's written notice, such installation to be In the manner and to Include documentation, 
standard software, and software support normally supplied to customers of SELLER without charge. 
SELLER shall not be liable for delays in delivery or failure to manufacture due to acts beyond Its 
reasonable control, including but not limited to acts of God, acts or omissions of civil or military 



authority, priorities, fire, strikes, floods, restrictions, riots, war, delays in transportation, car 
shortages, and inability due to causes beyond its control to obtain the necessary labor, materials 
or manufacturing facilities. In the event of any such delay, the date for performance of this 
Agreement by SELLER shall be extended for a period equal to the period of Mme lost by reason of 
the delay. 

5. Taxes , BUYER acknowledges that it is not purchasing the Equipment for resale. All 
taxes of every description (including sales, use and persona! property taxes) arising out of the 
transactions contemplated hereby (other than taxes on the income of SELLER) shall be borne and 
paid for solely by BUYER, and BUYER shall payor shall reimburse SELLER for Its payment of any 
applicable personal property tax wirh respect to the Equipment accrued after the date hereof. 

6. Financing Statement . At the time of execution of this Agreement, BUYER will (oin 
with SELLER in executing and filing appropriate financing statements relating thereto in form 
satisfactory to SELLER. Further, promptly upon delivery and acceptance of each item of Equipment 
as provided in Section 4, or upon any subsequent relocation of any item of Equipment, BUYER will 
Join with SELLER in executing and filing such further financing statements relating thereto In form 
satisfactory to SELLER and as SELLER may deem appropriatei 

7. Insurance. From the time at which the risk of loss or darmage to the Equipment passes 
to BUYER as provided in Section/ hereof, BUYER shall procure and maintain, with an insurance 
carrier acceptable to SELLER, insurance thereon against such risks and in such amounts as SELLER 
shall reasonably require. Each such policy of insurance shall be endorsed with a standard 
mortgagee or security certificate or certificates of the insurance carrier or carriers evidencing 
insurance coverage as herein required. 

8. Mutual Covenants and Agreements . SELLER hereby covenants and agrees (i) that 't is 
now and upon delivery and acceptance of any of the Equipments as provided in Section 4 hereof, it 
will be the owner of such Equipment, free end clear of any and all liens, encumbrances, claims, 

or security interests other than those to be created hereby, and other than any lien, encumbrance, 
claim or security interest on or against the Equipment heretofore or hereafter caused or allowed to 
be caused by BUYER or any subsidiary or affiliated company of BUYER; (ii) that it has now and will 
then have the full right and power to sell the Equipment to BUYER upon the terms and conditions 
provided herein; and (iii) that so long as BUYER shall not be in default hereunder and subject to the 
rights of any third party as a result of any lien, encumbrance, claim, or security interest on or 
against the Equipment caused or allowed to be caused by BUYER or any subsidiary or affiliated 



company of BUYER, BUYER shall be entitled to the sole and exclusive possession and use of the 
Equipment purchased by and delivered to it hereunder. BUYER hereby covenants and agrees (1) 



manner which is inconsistent with the terms of this Agreement, or any policy of insurance referred 
to in Section 7 hereof, or the applicable laws and regulations of governmentol agencies; and (iii) 
that it will not use the Equipment in any manner which results In unreasonable deterioration or 
depreciation thereof, and that SELLER shall have the right to Inspect the Equipment at any 
reasonable time, wherever located. 

9, Acceleration; Prepayment, (a) Upon any acceleration of the maturity of its obligations 
with respect to any item of Equipment pursuant to this Section 9 (the Acceleration Dafe), the BUYER 
shall pay to the SELLER an amount (the Acceleration Price) which shall be equal to (i) the portion of 
the Invoice Price of such item (as set forth in Schedule A hereto) which would remain unpaid on the 
Acceleration Date if such Invoice Fiice had been borrowed and partially repaid in installments in the 
some amounts and payable on the same dates as the installments of the Time Sale Price heretofore paid 
by BUYER for such item and If each such installment payment had been applied first to the payment 
of interest on such unpaid portion at a rate o f percent per annum and the remainder 

to the Invoice Price, and (ii) interest (computed at percent per annum rate from the 
date of the last preceding installment paid hereunder to the Acceleration Date) on the Invoice Price 
remaining unpaid as arrived at in (i)* 

(b) BUYER shall give SELLER not less than fifteen (15) days written notice of any proposed 
resale or lease of any item of Equipment during the term of this Agreement, Such notice shall state 
the item or items of Equipment to be resold or leased and the dote upon which sale or lease is to be 
effective. If the Equipment is to be resold or leased, BUYER shall pay to SELLER on or prior to sucfi 
date the Acceleration Price in respect of such item of Equipment. 

(c) If at any time an event of default specified in Section 10 hereof shall have occurred and 
shall be fcontinuing, SELLER shall have the right, upon written demand to BUYER specifying such 
event of default, to require BUYER to pay, within ten (10) days after the date of such demand, the 
Acceleration Price with respect fo alf of the Equipment then subject hereto. 

^ (d) If any Item of the Equipment shall be substantially destroyed or shall be damaged beyond 
repair, SELLER shall have the right, upon written demand to BUYER, to require BUYER to pay, 
within ten (10) days after the date of such demand, the Acceleration Price with respect to each item 
of Equipment so destroyed or damaged, less any proceeds of insurance theretofore received by SELLER 



that it now has and that upon delivery and acceptance of any of the Equipment as provided in 
Section 4 hereof It will have the full right and power to buy the Equipment from SELLER upon 
the terms and conditions provided herein; (il) that it wilt not use or deal with the Equipment in a 
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with respect to such Equipment 

(e) BUYER shall have the right, exercisable at any Mme during the term of this Agreement, 
upon written notice to SELLER specifying the items of Equipment affected^ 'o fully satisfy Us obli- 
gations hereunder with respect to any or all items of Equipment by the payment to SELLER., not (ess 
than ten (10) days nor more than thirty (30) days after the date of such written notice, the Acceler- 
ation Price with respect to such items of Equipment, SELLER agrees, on request of BUYER, to 
confirm in writing to any proposed purchaser or lessee of any of the Equipment from BUYER that, on 
payment in full to SELLER of the Acceleroted Purchase Price, the amount of which Accelerated 
Purchase Price shall be specified in such notice, SELLER will release its security Interest in the 
Equipment. 

(f) SELLER shall release Its security interest in any Item of Equipment when payment shall 
have boen made with respect thereto as provided in this Section 9, and shall execute such documents 
furnished by BUYER as may be necessary to evidence such release. 

10. Events of Default; Remedies. BUYER shall be in default (a) if It shall fail to pay, or 
cause to be paid, any Installment payable under Section 3 hereof, or any sum payable upon any 
acceleration under Section 9 hereof when the same is due, or (b) if it shell fail to perform any other 
term or condition of this Agreement, and such failure shall continue for a period of fifteen (15) days 
after written notice thereof from SELLER to BUYER, or (c) if Federal bankruptcy, insolvency, 
liquidation, receivership or like proceedings are initiated by or on behalf of or against BUYER, or 
any of the Equipment shall be attached, seized or levied upon, and such proceedings, attachment 
or levy shall not be vacated or fully stayed, within thirty (30) days after the institution or 
occurrence thereof, or (d) if any of the Equipment shall be sold,^, leased or encumbered by BUYER 
other than m accordance with the provisions of Section 9 (b) hereof. 

If an event of default shall have occurred and be continuing, SELLER shall have the right 
to accelerate BUYER'S obligations hereunder as provided In Section 9 (e) hereof, and in addition 
shall have all the rights (not inconsistent with the rights specifically provided herein) of a secured 
party under the Uniform Commercial Code; or SELLER may, at its option, and it is hereby empowered 
so to do, enter upon the premises where the Equipment may be and take possession thereof, or remove, 
sell and dispose of the Equipment and from the proceeds of sale retain all costs and charges incurred by 
SELLER in the taking or sale of the Equipment including any reasonable attorney's fees thereby 
Incurred; also SELLER may take all sums due it under the terms of this Agreement including reasonable 
attorney's fees; and any surplus of such proceeds remaining shall be paid to BUYER. The foregoing 
?s without limitation to or waiver of any other rights or remedies of SELLER according to law. It is 
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further agreed fhat upon any sale of the Equipment according to law, or under the power herein 
given, that SELLER may bid on the said sole, or make a purchase of the Equipment or any part 
thereof. 

n. Waivers. A waiver by SELLER of a default under this Agreernent shaJ( not operate as 
o waiver of any other default which may thereafter occur, 

12. Location of Equipment , Following delivery and acceptance thereof as provided In 
Section A, and so long as the Equipment is subject to a security interest of SELLER, the Equipment 
will be kept at the location specified in BUYEK's written notice or at such other location as may 
hereafter be agreed upon by SELLER and BUYER; during such period BUYER wifl promptly notify 
SELLER of any change In the location of the Equipment^ and will not remove the Equipment from 
the aforesaid location, without the prior written consent of SELLER which consent shall not be 

unreasonable withheld or delayed* 

I 

13. Warranty , SELLER warrants that the Equipment Is merchantable and that It will replace 
or repair any components of Equipm'=int manufactured by SELLER which ore defective by reason 

I of material or workmanship that the BUYER returns to SELLER witlpin one (1) yecr from acceptance 
of the Equipment. This warranty does not extend to program products, nor to expendable Items 

t such as pilot lamps and fuses, nor to components that have suffered mechanical wear, such as 

vacuum motors and punch die blocks, nor to products altered or repaired by personnel other ihcn 
those employed by SELLER, or trained and certified by SELLER. Shipment of defective parts to 
SELLER will be paid by BUYER. Return shipment, to the BUYER, of repaired or replaced parts 
will be paid by SELLER. Operation or storage of the Equipment In an environment other than that 
selected by SELLER or recommended by SELLER'S published specification will invalidate this warranty. 
There are no. other warranties, expressed or Implied. In no event shall SELLER be liable for Inci- 
dental or consequential damages, 

14. Patent Indemnity . SELLER agrees to defend BUYER in any suU brought against It alleging 
that any Item of the Equipment sold hereunder uncombined with equipment other than that manu- 
factured by SELLER, directly infringes United States Letters Patent owned by others, provided SELLER 
is promptly notified, given assistance required, and permitted to direct the defense. Further, SELLER 
will pay any judgment based on such infringement, rendered In such suit by final judgment of a court 
of last resort but shall have no liability for statements or costs incurred without *ts consent. If BUYER'S 
use of any item of Equipment Is enioined, or in the event that SELLER desires to minimize Its liabilities 
hereunder, SELLER will, at its option, either substitute 
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other equally suitable items of the Equipment, modify such items so that they no longer infringe, 
obtain for BUYER the right to continue their use, or take fhem back returning the price less a 
reasonable cmounr for use, damage and obsolescence. The foregoing states the enfire liability of 
SELLER for patent infringement. No indemnity shall apply to items of the Equipment made or 
modified to BUYER'S own specifications or design. 

15, Notices. All notices or other communications required or permitted to be given pursuant 
to this Agreement shall be in writing and shall be valid and sufficient if delivered by hand or dispatched 
by registered or certified airmail, postage prepaid, addressed as follows: 

Xerox Data Systems 

701 South Aviation Boulevard 

El Segundo, California 90245 

Attention: Vice President-Finance 
or to such other address as either parfy shall notify the other in writing. Given-notices dispatched by 
registered or certified airmail shall be deemed to have been given three days after such notice is 
deposited in any post office. \ / 

16# Governing Law; Severability . This Agreement- shall be construed In accordance with and 
governed by the internal lav/s of the State of California. Any provision of fhis Agreement which may be 
prohibited by law shall be ineffective to the extent of such prohibition without Invalidating the remaining 
provisions of fhls Agreement, . ^, 

17, Equipment Markings. SELLER may mark the Equipment to conspicuously show that \\ has a 
security interest therein and BUYER shall place no conflicting marks or indicia on the Equipment or 
suffer seller's marks to be removed or defaced without the written consent of SELLER or until payment 
in full shall have been made and BUYER shall have fulfilled all of its obligations hereunder. 
IN WITNESS WHEREOF, the parties hereto have executed this Agreement as of 
day of , 1971. 

XEROX CORPORATION 
XEROX DATA SY'STEMS 

By , By 

Typed Name Typed Name 

~ fuFT ~ Title 
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Xerox Data Systems 
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MAINTENANCE AGREEMENT 



NAME OF OWNER 



STREET ADDRESS 



INSTALLATION NO. 



CITY 



STATE 



ZIP CODE 



MAIN FRAME S/N 



Agreement between . 



.(hereinafter called Owner) and Xerox Data 



Systems (hereinafter called XDS) for the maintenance of XDS 
computer system and peripheral equipment per the configuration 
list and maintenance fees listed in Appendix A, in accordance with 
the terms and conditions of this contract. 



This Agreement is for a fixed period of 

commencing , 19_ 



XDS agrees to perform the follov/ing basic monthly maintenance 
service during the Principal Period of Maintenance. 

1. Accomplish regularly scheduled Preventive Maintenance. 

2. Update the equipmant to provide the latest reliability Im- 
provements. 

3. Supervise the preparation for movement and set-up of the 
equipment after movement. 

4. Provide replacement parts as needed. 

5. Make available, upon request, maintenance personnel for 
corrective maintenance. 

A. PRINCIPAL PERIOD OF MAINTENANCE 

The Principal Period of Maintenance (PPM) shall be any nine (9) 
consecutive hours, 7:00 a.m. and 6:00 p.m. (Monday through Fri- 
day), with a one (1) hour meal period. 

B. EXTENDED COVERAGE 

For contracted coverage of more than one shift, the PPM may be 
extended in the t^me increments and for the charges shown in the 
following schedule. The percentage is computed on the tota. 
monthly maintenance rate. The hours shown Include the Principal 
Period of Maintenance. 



Hours 



16 
24 



5 Days 

100% 
140% 
210% 



6 Days 

120% 
170% 
225% 



7 Days 

140% 
190% 
240% 



C. PPM SERVICE HOURS 



PPM service hours will be . 
through 



-to. 



excluding holidays, with one (1) hour 



meal period. 



Agreed to this 



If installation is beyond 100 miles from an XDS service center, the 
owner agrees to pay transportation, lodging and subsistence for all 
calls in excess of one (1) per week. 

D. OPTIONAL LOCAL MAINTENANCE 

The owner whose installation is located more than 100 mites from 
the nearest XDS service center may reduce the travel charges for 
which he is liable and diminish the response time by contracting for 
an XDS Field Engineering Representative to be located within .VOO 
miles of the installation. The price for this rfelocation is: 

1. $1,000 per month if XDS Is maintaining only one (1) com- 
puter In the area. 

2. $300 per month If XDS is maintaining two (2) computers in 
the area. 

3. No charge if XDS is maintaining three (3) or more computers 
in the area. 

XDS D shall, D shall not locate one or more service technicians 
within 100 miles of the installation. 



E. CHARGES 

(1) Basic monthly charge per Appendix A , 

(2) Extended coverage « 

(3) Optional local service _ 

Sub-Total « 



Total Maintenance Charge 
Monthly Maintenance Charge 
F. EMERGENCY SERVICE 



Calls outside the PPM service hours defined in Paragraph C will be 
provided for at the following rates: Monday through Saturday, 

except holidays, $ per man hour including 

travel time; Sunday and holidays $ per man 

hour including travel time. There is a two (2) hour minimum for all 
services performed on an hourly basis. 

When requested, XDS will provide off>site stand by service outside 
of the Principal Period of Maintenance at the rate of one (1) man 
hour for each four (4) hours of stand by. On-site stand by to be 
charged on a per hour basis. 



. day of . 



19- 



Approved and Accepted 



Name of Owner 



Street Address 



day of. 



, 19- 



Xepox Data Systems 

7G1 South Aviation Blvd., El Segundo, California 90245 



City 



state Zip Code 



ERLC 



By 



Title 
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By 



Title 
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AGREEMENT CONDITIONS 
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t. GENERAL 

Equipment not under XDS lease or maintenance contract immediately 
prior to the effective date of this maintenance agreement shall be sub- 
ject to inspection by XOS without charge. If the equipment is not in 
good operating condition, labor and parts required to place the equip- 
ment in good operating condition shall be provided by XOS at the 
Owner's expense. 

2. DURATION OF AGREEMENT 

The Owner shall have the right to terminate this Agreement at any time 
after the fifst anniversary of the Commencement Date shown on its 
face, by written riotlce ^cnl to and received by XDS at least three (3) 
months prior to the termination date selected by the Owner. 

XDS may terminate this Agreement, or change the monthly mainte* 
nance or emergency service charge on any or all of the items of equip- 
ment covered by this Agreement at any time after the first anniversary 
of the Commencement D:}te, by written notice to the Owner three (3) 
months prior to the effective date of such termination or change. After 
receipt of notification of anysiich changes of maintenance charges, the 
Owner shall have the riglit to terminate this Agreement, such termi* 
nation to t^ecome effective as the date of the proposed change in main* 
tenance charges, provided ttr^at the Owner gives at feast 30 days notice 
of such termination. 

3. MONTHLY CHARGES ANO TERMS OF PAYMENT 

(a} The basic monthly charges for maintenance service shall begin 
on the Commencement Date shown on the face of this Agree- 
ment. For the calendar month In which service starts the charges 
shall be prorated to the end of the month and thereafter shall be 
invoiced for each calendar month on the first day of the month. 

(b) The Owner agrees to pay the monthly and hourly charges as set 
forth on the face of this Agreement and to pay an additional 
amount equal to any taxes, however designated, levied, or based 
on such monthly charges or upon this Agreement, or any taxes 
or amounts in lieu thereof paid by XDS or payable by XDS in 
respect to th(j foregoing, exclusive of taxes based upon XDS* net 
income. 

(c) Terms 30 days net from date of invoice. 

4. RCSPONSIBfLITIES OF XOS 

(a) XDS shaM provide maintenance (labor and parts) at the price 
agreed to and keep the equipment in good operating condition. 

(b) Preventive (scheduled) maintenance shat^ be performed at a time 
other than the Owner's wo/king hours so long as it is performed 
during or contiguous to the Principal Period of Maintenance. 
XDS Shall specify in writing the frequency and duration of the 
preventive maintenance required for ^he equipment listed on the 
order and the Owner shaH specify the schedule for the perform* 
ance of the preventive malnlenance. This schedule may be modi* 
fied by mutual agreement. 

(c) Remedial maintenance shall be performed after notification that 
the equipment is inoperative. XDS shall provide the Owner with 
a designated polnt(s) of contact and make arrangements to 
enable his maintenance representative to receive such notifica' 
tion. 

(d) XDS Shall furnish a malfunction incident report to the installa- 
tion upon completion of each maintenance catl. The report shall 
include, ai a minimum, the following: 

(1) Date and time notified. 

(2) Date and time of arrival. 

(3) Type and model number(s) of machine(s). 

(4) Time system made available to XDS. 

(5) Time spent for repair. 

(6) Description of malfunction. 

(7) Corrective action taken including parts used. 
(6) Additional Charges, if applicable. 

(e) Only new standard parts or parts of equal quality shall be used 
in affecting repairs. Parts which iiave been replaced shall become 
the property of XDS. 

(f) Maintenance service shall include the items of equipment neces* 
sary to the maintenance of the machine being serviced. 

(g> XDS sponsored modifications to equipment which are made to 
rented equipment o( the same type as being maintained under 
the terms nf this contract shall be made with the consent of and 
without Charge to the Owner. 

5. RESPONSIBILITIES OF OWNER 

<a) The Owner shall provide adequate storage space for spare parts 
and adequate working space, including heat, light, ventilation, 
electric current and outlets for the use of XDS' maintenance 
personnel. These facilities shall be within a reasonable f^^iistance 
of the equipment ar^d shall be provided ^t no charge to XDS. 



(b) The Owner's personnel shall not perform maintenance or at* 
tempt repairs to equipment while such equipment is under the 
purview of this contract unless agreed to by XDS. 

(c) The Owner shat) provide XDS access to the equipment to per- 
form maintenance services. If additional costs are incurred as a 
result of the Owner's denial of access during the scheduled 
periods for an unreasonable period of time, the Owner shall l>ear 
the cost of returning the equipment to good operating condi* 
tion. 

6. MAINTENANCE 

(a) XDS agrees to make available, upon request, maintenance per- 
sonnel for corrective maintenance. Additionally, if the service is 
begun during the Principal Period of Maintenance and the diffi* 
cuity is not corrected on the same day at the end of the PPM 
service will continue at no extra charge. 

(b> The Principal Period of Maintenance or extension thereof may 
be Changed by the Owner upon 30 days written notice. 

(c) Corrective maintenance occasioned by the negligence of the 
Owner, his employees or representatives, or by the use of de* 
vices or special attachments not provided by XDS or by any 
other misuse or abnormal use, is not covered by the monthly 
Charge. 

(d) There shall be no additional maintenance charges for time spent 
by maintenance personnel after arrival at the site awaiting the 
arrival of additional maintenance personnel and/or delivery of 
parts, etc., after a service call has commenced. 

7. ALTERATIONS AND ATTACHMENTS 

If the owner makes alterations or installs attachments to the equipment 
covered by this Agreement, and If in the opinion of XDS the cost of 
maintenance is substantially increased* the parties may mutually adjust 
the maintenance charge for the equipment or XDS may immediately 
discontinue service for such equipment hereunder. 

8. MOVEMENT OF EQUIPMENT 

(a) in the event that equipment being maintained under the terms 
and conditions of this Agreement is moved to another location, 
XDS shall continue to maintain the equipment at the new loca- 
tion unless such a movement should remove the equipment out* 
side the 48 contiguous states and the District of Columbia. 

(b) In the latter instance, the maintenance agreement shall be termI* 
nated without further obligations being incurred by either XDS 
or the Owner. 

(c) The Owner shall give at least 30 days written notice of the 
movement of equipment unless such move is required because 
of an emergency. 

(d) When the shipment is under the control of XDS and damage is 
incurred which results in abnormal costs for either labor or parts 
to restore the equipment to good operating condition at the 
new site, sucti costs shall be borne by XDS. 

<e) When the shipment is under the control of the Owner and dam* 
age is incurred which results in abnormal costs for either labor 
or .parts to restore the equipment to good operating condition at 
the new site, such costs shall be borne by the Owner. 

(f} Maintenance charges shall be suspended on the day the equip* 
ment is dismantled in preparation for shipment. Maintenance 
Charges shall be reinstated on the day installation and checkout 
procedure necessary to place the system in good operating con- 
- ditlon are complete. 

(9) The Owner shall furnish transportation and such labor as may be 
necessary for packaging and placement of the equipme^nt. Re*tn- 
stallation and ctieckout cnarges may t>e negotiated wttt^ XDS. 



9. LIABILITY FOR INJURY OR DAMAGE 

XOS Shall be liable for any injury to the Owner's personnel or damage 
to the Owner's property arising from the use of the equipment main* 
lained by' XDS when such injury or damage is due to the fault or negli* 
gence of XDS. The Owner shall be liable for any injury to XDS person* 
nel or damage to XDS property when such injury or damage is due to 
the fault or negligence of ttie Owner. 

10. SPECIFIC CONTRACT COMMITMENTS 

No representations or statements made by any representative of XDS 
which are not stated herein shall be binding. The provisions hereof con- 
stitute the entire Agreement between the parties with respect to tne 
equipment and its maintenance. The terms and conditions of this 
Agreement supersede those of atl previous agreements between the 
parties with respect to the equipment covered by this Agreement. 
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APPENDIX A 



EQUIPMENT LOCATION 



ADDRESS 



CITY 



STATE 



ZIP CODE 



ITEM 



ERIC- 



MODEL NO 



QTY. 



DESCRIPTION 



UNIT CHARGE* 



TOTAL 



*BaiCd on 8 hours, Mon. Throush Fri. 



m/lp^lpi Supplement to License Agreement for XDS Program Products 

Xjui 

Xerox Data Systems r Inc. Reference: 

701 South Aviation Blvd. License Agreement No.: 

El Segundo. California 90245 

Name and Address of Customer: Supplement Date: 



Xerox Data Systems, Inc. (XDS) is pleased to confirm your order for licenses for the XDS Program 
Products and/or related optional materials listed below. XDS hereby grants the Customer nontransferable, 
nonexclusive licenses to use each of these licensed programs and/or related optional materials in printed 
form as specified below under the terms of the above numbered License Agreement for XDS Program Pro- 
ducts between XDS and the C ustomer, which is hereby supplemented to include the following: 

Program Product List 



CPU 
Type/ 
Serial 

No. 



CPU 
Inst at* 
iatlon 
No. 



Program/ 
Material 



Estimated 
Ship Date 



Prog. 
Service 
Ciafsifj- 
cation 



Charges 



Single 



Monthly 



The CPU serial number, corresponding to the CPU installation number, will be 
available upon request following shipment of the CPU. 



Under the License Agreement for XDS Program Products, the Customer has agreed that until that 
Agreement is specifically terminated by the Customer upon three months* prior written notice to XDS, the 
terms of that Agreement as amended will take precedence over the terms of any present or future order 
from the Customer for licenses. The Customer has further agreed that his acceptance of future delivery of 
any licensed program or related optional material is conclusive evidence of his agreement that the license 
for such licensed program or related optional material is governed by the terms of that Agreement as 
amended. 

The provisions of the above numbered license agreement allowing XDS to cancel on six months' notice 
are not applicable to any single charge program licenses listed above. Single charge program licenses will be 
for a term equal to the term of the computer installation (CPU) to which the license applies or 10 years 
from the estimated shipment date, whichever occurs first. 



Accepted by: 

Xerox Data Systems, Inc. The Program Product List may be continued 

on the reverse hereof. 

By 

Authorized Signature 



Name 




Title 
On_ 



Date 

H-11 



Program Product Li&t (continued) 



CPU 


CPU 






Prog. 
Service 


Charges 


Type/ 


Instit- 


Program/ 


Estimated 










SerUI 
No. 


ution 
No. 


Material 


Ship Date 


Classifi- 
cation 


Single 


Monthly 



o 
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701 South Aviation Boulevard 
El Segundo, California 90245 

License Agreement 
for Program Products 



Name and Address of Customer: License Agreement No.: 



XEROX 



Xerox Data Systems, (XDS) a Division of Xerox Corporation by its acceptance of this Agreement by signature at its 
Regional office or Headquarters, agrees to grant and the Customer agrees to accept on the following terms and con- 
ditions nontransferable and nonexclusive licenses to use the Program Products including basic material (together 
referred to as licensed programs) and related optional materials (optional materials) ordered by the Customer, subject 
to written confirmation by XDS. 



TERM 

This Agreement is effective from the dale on which it is 
accepted by XDS and shall remain in force until terminated by 
the Customer upon one month's prior written notice, or by XDS 
as provided below. 

The minimum use period for each license under this Agree- 
ment is one month from the commencement of monthly charges. 
Any license may be discontinued by the Customer at the con- 
clusion of the minimum use period or any time thereafter, upon 
one monlh's prior written notice. XDS may discontinue any 
license or terminate this Agreement if the Customer fails to 
comply with any of the terms and conditions of this Agreement, 
or as provided in the Section of this Agreement entitled "Patent 
and Copyright Indemnification.'* Notice of discontinuance of any 
program license will be notice of discontinuance of any license 
for optional material obtained in connection with such program 
license. Notice of discontinuance of any or all licenses shall not 
be considered notice of termination of this Agreement unless 
(hat is specifically staled. 

LICENSE 

Each program license granted under this Agreement autho- 
rizes the Customer to use the licensed program in any machine 
readable form on a central processing unit or units in a single 
location designated by location number and its associated 
units (together referred to as CPU) or on the CPU designated 
under another then -current license for the identical Program 
Product. Each optional material license granted under this 
Agreement authorizes the Customer to use the optional material 
in any machine readable form on the designated CPU or on the 
CPU designated under another then-current license for the 
identical Program Product. A separate license is required tor 
each CPU on which the licensed program and/or optional 
materials in any machine readable form will be used, provided, 
however, that the license granted under this Agreement for the 
designated CPU shall be temporarily transferred to (1) one 
back-up CPU if the designated CPU is inoperative due to 
malfunction, or during the performance of preventive mainte- 
nance, engineering changes, or changes in features or model, 
until the designated CPU is restored to operative status and 
processing of the data already entered into the back-up CPU 
is completed, and (2) to one other CPU for assembly or com- 
pilation of the licensed program i( the specifications of the 
designated CPU are such that the licensed program cannot 
be assembled or compiled on the designated CPU. For pur- 
poses of this Agreement, use is defined as copying any portion 
of the licensed program's and/or optional material's instructions 



or data from storage units or media into the CPU for process- 
ing. Licenses granted under this Agreement authorize the Cus- 
tomer to utilize licensed programs and/or. optional materials, 
in printed form, in support of the use of such licensed programs 
and/or optional materials in machine readable form. 

This Agreement and any of the licenses, programs or materi- 
als to which it applies may not be assigned, sub-licensed or 
otherwise transferred by the Customer without prior written 
consent from XDS. No right to print or copy, in whole or in part, 
the licensed programs or optional materials is granted hereby 
except as hereinafter expressly provided. 

CHARGES 

Monthly charges are subject to change by XDS upon three 
months' written notice to the Customer. If the monthly charge 
is increased for any program license, the Customer may discon- 
tinue it upon one month's written notice to XDS; otherwise the 
new charge will become effective. 

Monthly charges will commence one month after shipment 
of the licensed program to the Customer, provided, however, 
charges will not commence on a Saturday or Sunday.. Monthly 
charges will be invoiced in, advance and will be payable within 
thirty days after the date of invoice. Charges for a partial 
month's use will be prorated based on a thirty-day month. 

Certain licensed programs may be subject to an initial charge 
in addition to monthly charges or a single charge per license 
period in lieu of monthly charges. Initial and single charges are 
subject to change without notice. 

There shall be added to any charges under this Agreement 
amounts equal to any taxes, however designated, levied or based 
on such charges or on this Agreement or the licensed pro- 
grams or optional materials or their use, including state and 
local privilege or excise taxes based on gross revenue, and 
any taxes or amounts in lieu thereof paid or payable by XDS 
in respect of the foregoing, exclusive, however, of personal 
property taxes assessed on the licensed programs or optional 
materials and taxes based on net income. 

LICENSE REDESIGNATION 

The Customer may notify XDS of his intention to redesignate 
the CPU on which a licensed program and optional materials 
are to be used. The redesignation will be effective upon the 
date specified in an amendment to this Agreement furnished 
to the Customer by XDS entitled Confirmation of Change in 
Designated CPU. 
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ADDITIONAL LICENSES 

Under this Agreement the Customer may. from time to time, 
order additional licenses for a previously licensed program 
and/or optional materials. These orders will be subject to 
acceptance by XDS under this Agreement and to the terms 
and conditions then in effect. Orders for additional licenses 
should reference this Agreement by number. XDS will confirm 
such orders and grant additional licenses by Supplements to 
this Agreement. 

BASIC MATERIALS 

Program ficenses granted under (his Agreement will govern 
any basic materials, in machine readable or printed form, pro- 
vided by XDS in the quantities specified for each program 
license, and any additional copies in printed form licensed from 
XDS at the charges in effect at the time of their shipment. 

RELATED OPTIONAL MATERIALS 

For certain licensed programs XDS will offer to license related 
optional materials, under this Agreement or under a separate 
agreement, provided, however, that optional materials will only 
be available to Customers who have licensed the programs to 
which such optional materials apply. Optional materials will be 
provided by XDS in the quantities specified for each optional 
materials license. Any additional copies in printed form may be 
licensed at charges in effect at the time of their shipment. 

P^^OGRAMMING SERVICES 

For specified licensed programs, XDS will provide program- 
ming services after delivery, without additional charge, to cor- 
rect licensed program errors and issue corrected releases. 
However, XDS does not guarantee service results or represent 
or warrant that all errors will be corrected. 

The Programming Service Classification of each licensed 
program will be specified by XDS in the Program Product List 
for each license. The Programming Service Classification of any 
licensed program may be changed by XDS upon six months* 
notice except as provide:^ in the section of this Agreement 
entitled "Patent and Copyright Indemnification.** Some reclas- 
sifications may constitute a discontinuance of seivices. 

The Programming Service Classifications are: 

. • *• 

Class 1 

When the Customer encounters a problem which XDS 
field diagnosis indicates is caused by a defect in a current 
unaltered release of the licensed program, XDS will (1) 
if the licensed program is inoperable, apply a temporary 
fix or make a reasonable attempt to develop an emergency 
by-pass, and (2) prepare a Software Improvement or Dif- 
ficulty Report (SIDR) and submit it to an XDS Central 
Programming Service location. 

XDS Central Programming Service will respond to any 
problem caused by a defect in a current unaltered release 
of the licensed program by issuing a temporary fix to the 
originator of the SIDR and/or issuing corrected code or 
notice of availability of corrected code. Corrections will be 
incorporated into new releases of the licensed program 
which will be made available to the Customer by XDS. Any 
other programming services or assistance will be provided 
at a charge. 

Class 2 

When The Customer encounters a problem which liis 
diagnosis indicates is caused by a licensed program de- 
fect, the Customer may submit an SIDR to an XDS Central 
Programming Service location. 

XDS Central Programming Service will respond to any 
problem caused by a defect in a current unaltered release 
of the licensed program by issuing a temporary fix to the 



originator of the SIDR and/or issuing corrected code or 
notice of availability of corrected code. Corrections will be 
incorporated into new releases of the licensed program 
which will be made available to the Customer by XDS. Any 
other programming services or assistance will be provided 
at a charge. 

Class 3 

Programming services or assistance will be provided at 
a charge. Central Programming Service will not be pro- 
vided, except for corrections applicable to SIDR's received 
prior to the date Class 3 becomes effective for a licensed 
. program previously assigned Class 1 or Class 2. 

XDS shall have the right to make additional charges for any 
additional effort required to provide programming services re- 
sulting from Customer use of other than a current unaltered 
release of the licensed program. 

PERMISSION TO COPY OR MODIFY LICENSED PROGRAMS 

The Customer shall not copy, in whole or in part, any licensed 
programs or optional materials which are provided by XDS in 
printed form under this Agreement. Additional copies of printed 
materials may be licensed from XDS at the charges then in 
effect. 

Any licensed programs or optional materials which are pro- 
vided by XDS in machine readable form may be copied, in 
whole or in part, in printed or machine readable form, for use 
by the Customer with the designated CPU, to understand the 
contents of such machine readable material, to modify the 
licensed program as provided below, for back-up purposes as 
provided in the section of this Agreement entitled ''License,** or 
for archive purposes, provided, however, that no more than five 
printed copies and five machine readable copies will be in exis- 
tence under any license at any one time without prior written 
consent irom XDS other than copies resident in the designated 
CPU itself and copies created and used solely for checkpoint 
and/or restart purposes. The original, and any copies of licens- 
ed programs and/or optional materials, in whole or in part, 
which are made by the Customer be the property of XDS. 

If the original or any copy of l\V> licensed program or option- 
al materials will be kept at o\yri-r than the location of the 
designated CPU, the Customer will notify XDS in writing of a 
designated location for the original or copy. However, the 
Customer may transport or transmit a copy of the original of any 
licensed program to another location when the license is 
temporarily transferred as provided in the section of this Agree- 
ment entitled **License/* provided the copy or the original is 
destroyed or returned to its designated location when the 
period of temporary transfer is concluded and the license 
reverts back to the designated CPU. 

. The Customer may modify any licensed program and/or 
optional material, in machine readable form, for his own use 
and merge it into other program materials to form an updated 
work, provided that, upon discontinuance of the license for such 
licensed programs, the licensed program and optional material 
supplied by XDS will be completely removed from the updated 
work and dealt with under this Agreement as if permission to 
modify had never been granted. Any portion of the licensed 
program or optional material included in an updated work shad 
be used only on the designated CPU except during a period of 
temporary transfer as provided in ihe section o! this Agreement 
entitled "License,** and shall remain subject to all other terms 
of this Agreement. 

The Customer agrees to reproduce and include XDS's re- 
strictive proprietary notice on any copies, in whole or in part, in 
any form, including partial copies in modifications, of licensed 
programs or optional materials made hereunder in accord with 
the restrictive proprietary notice Instructions to be provided by 
XDS. 
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PROTECTION AND SECURITY 

The Customer agrees no! lo provide or otherwise make avail- 
able any licensed program or opiiona! material, Including but 
not Jimiled to How charts, logic diagrams and source code, in 
any form. lo any person other than Customer or XDS employees 
without prior written consent from XDS. except during the period 
any such person is on the Customer's premises with the Cus- 
tomer's permission for purposes specifically related lo the Cus- 
tomer's use of the licensed program or optional materials. 

PATENT AND COPYRIGHT INDEMNIFtCATfON 

XDS will defend at its expense any action brought against 
the Customer to the extent that it is based on a claim that li- 
censed programs or optional materials, used within the scope 
of the license hereunder, infringe a copyright in the United 
States or a Untied States patent; and subject to the limitation of 
liability stated herein. XDS will pay any costs, damages, and 
attorney fees finally awarded against the Customer in such 
action which are attributable to such claim, provided that the 
Customer notifies XOS promplfy in writing of the claim and 
XDS may fully participate in the defense and/or agrees to any 
settlement of such claim. Should the licensed programs or op- 
tional materials become, or in XDS's opinion be likely to be- 
come, the subject of a claim of infringement of a copyright or a 
patent. XDS may procure lor the Customer the right to continue 
using the licensed programs or optional materials, or replace 
Of modify them lo make them noninfringing. If neither of the 
foregoing alternatives is reasonably available to XDS, then 
XDS may discontinue the licensed program and/or optional 
materials upon one month's writtan notice to the Customer. If, 
however, the licensed program and/or optional materials is not 
the subject of a claim of copyright infringement, the Customer 
may notify XDS in writing during the one month after XDS's 
notice of discontinuance that the Customer elects to continue 
to be licensed with respect lo the licensed program or optional 
materials until there has been an injunction or the claim has 
been withdrawn, and agrees to undertake at the Customer's 
expense the defense of any action against the Customer and to 
indemnify XDS with respect to all costs, damages, and attorney 
fees attributable to such continued use after such notice is given 
to XDS; it being understood that XDS may participate at Its ex- 
pense in the defense of any such action if such claim is against 
XDS. Upon XDS's written notice of discontinuance to the Cus- 
tomer, a licensed program with Programmm'g Service Classifi- 
cation 1 or 2 will be changed to Programming Service Classi- 
fication 3. XDS shall have no liability for any claim of copyright 
or patent infringement based on (1) use of other than a current 
unaltered release of the licensed program or optional materials 
available from XDS if such Infringement woufd have been 
avoided by the use or a current unaltered release of the licensed 
program or opiional materials available from XDS, or (2) use or 
combination of the licensed program or optional material with. 
non-XDS programs or data if such infringement would have 
been avoided by the use or combination of the licensed pro- 
gram or optional material with other programs or data. The fore- 
going states the entire liability of XDS with respect to infringe- 
ment of any copyrights or patents by the licensed programs or 
optional programs or opiional materials or any parts thereof. 

RESPONSIBILITIES OF THE PARTIES 

XDS will publish design objectives and estimated availability 
dates for licensed programs which it announces. However. XDS 
does not represent or warrant that such design objectives or 
estimated availabilily dates will be met. 

XDS wilt publish Program Product Specilications for each 
licenstjd program with Programming Service Classification 1 or 
2 as the licensed program is included In the library. 

XDS will provide a functional description of each licensed 
program with Programming Ser\'ice Classification 3 as it is in- 
cluded in the library. 



The Customer shah be exclusively responsible for the super- 
vision, management and control of his use of the licensed pro- 
grams, and/or optional materials, including but not limited to: 
(1) assuring proper machine configuration, program installation, 
audit conlrols and operating methods, (2) establishing adequate 
back-up plans, based on alternate procedures and/or based on 
access to qualified programming personnel to diagnose, patch, 
and repair licensed program defects, in the event of a licensed 
program malfunction and. (3) implementing sufficient proce- 
dures and checkpoints to satisfy his requirements for security 
and accuracy of input and output as well as restart and recovery 
in the event of a malfunction. 

The Customer agrees that he will lake appropriate action by 
instruction, agreement, or otherwise with his employees or other 
persons permitted access to licensed programs and/or optional 
materials to satisfy his obligations under this Agreement with 
respect to use, copying, modification, and protection and secu- 
rity of licensed programs and opiional materials. 

DELIVERY 

When available from the Library, licensed programs will be 
shipped to customers generally within one month after confir- 
mation of order, subject to conditions beyond XDS's control, 
unless the Customer requests a later delivery date. Announced 
licensed programs will be included in the Library in accordance 
with XDS's estimated availability date for each licensed pro- 
gram. However, XDS does not represent or warrant that ship- 
ment or availability dates will be met. 

Program storage media (magnetic tapes and disks) will be 
provided at a charge by XDS if not supplied by the Customer. 
Licensed programs will be shipped to the Customer without 
charge. 

RISK OF LOSS 

If any licensed program or optional material is lost or dam- 
aged during shipment, XOS will replace the licensed program 
or optional material and program storage media at no addi- 
tional charge to the Customer. 

If any licensed program or optional material is lost or dam- 
aged while in the possession of the Customer, XDS will replace 
the licensed program or optional material at a charge for pro- 
gram storage media unless it is provided by the Customer. 

DISCONTINUANCE 

Within one month after the date of discontinuance of any 
license under this Agreement, the Customer will furnish XDS a 
completed XDS Program Product Certificate of Discontinuance 
certifying that through his best effort, and to the best of his 
knowledge, the original and all copies in whole or in part, in any 
form, including partial copies in modifications^ of the licensed 
program and any opiional material received from XDS or made 
in connection with such license have been destroyed, except 
that, upon prior written authorization from XDS, the Customer 
may retain a copy for archive purposes only. 

WARRANTY 

Each licensed program with Programming Service Classifi-" 
cation 1 or 2 will conform to its published Program Product 
Specifications when it is shipped lo the Customer Sample data 
will be shipped with such licensed programs to assure that the 
Customer has received a valid copy. 

Each licensed program with Programming Service Cfassifi- 
cation 3 will be distributed on an "as is" basis without warranty. 

LIMITATION OF LIABILITY 

THE FOREGOING WARRANTY IS IN LIEU OF ALL OTHER 
WARRANTIES EXPRESS OR IMPLIED, INCLUDING. BUT NOT 
UMMEO TO, THE IMPLIED WARRANTIES OF MERCHANT- 
ABILITY AND FITNESS FOR A PARTICULAR PURPOSE, 
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The Customer agrees that XDS's llabilily hereunder for dam- 
ages including but not limited to (iability for patent infringe- 
ments, but excluding liability for copyright Infringements; re- 
gardless of the form of action, shall not exceed the charges 
paid by the Customer for the particular licensed program or 
optional material involved. 

T^e Customer further agrees thai XDS will not be liable lor 
any lost profits, or for any claim or demand against 1he Cus- 
tomer by any other parly, except a claim for patent or copyright 
infringement as provided herein. 

No action, regardless of form, arising out of the transactions 
under 1his Agreement, may be brought by either party more 
lhan one year after the cause of action has accrued, except 
lhal, an action for nonpayment may be brought within one year 
after the dale of last payment. 

In no event will XDS be (table for consequential damages ' 
even if XDS has been advised of the possibility of such dam- 
ages. 

GENERAL 

The terms of this Agreement may be modified by XDS upon 
\ six months' written notice to the Customer, excepl lor the terms 
and conditions which relate specifically to (1) discontinuance of 
this Agreement or licenses granted under this Agreement as 
providt;d in the section ot this Agreement entitled "Term" and 
the .section ot this Agreement entitled "Patent and Copyright 
Indemnilication." and (2) charges for licenses granted under 
Ihis Agree-Tienl as provided in the section of this Agreement 



entitled "Charges." The Customer may terminale trtis Agree- 
ment or discontinue any of the licenses hereunder on the effec- 
tive date of such modification upon one month's prior writlen 
notice to XDS; otherwise, such modification shall be effective. 

The term "Ihis Agreement" as used herein includes any future 
written amendments, modifications or supplements made in 
accordance herewith. 

The terms of this Agreement will take precedence over the 
terms of any present or future order from the Customer for any 
licenses hereunder. The Customer agrees that his acceptance 
of future delivery of any licensed program or optional material 
from XDS Is conclusive evidence of his agreement that the li- 
cense for such program or optional material is governed by the 
terms of this Agreement. 

If any of the provisions, or portions thereol, ol thi^ Agreement 
are invalid under any applicabfe statute or rule of law. they are 
to that extent to be deemed omitted. 

The customer's remedies in this agreement are exclusive. 

The customer acknowledges thai he has read this agree- 
ment, understands it and agrees to be bound by Its terms and, 
further, agrees that It is the complete and exclusive statement 
of Ihe agreement between the parties, which supersedes all 
proposals oral or written and all other communications be- 
Iween the parlies relating to the subject matter of this agree- 
ment. 

This Agreement will be governed by the laws of the State of 
California. 



Accepted by: 



Customer Xerox Corporation 

By ' By 



Authorized Signature Authorized Signature 



Name " Name 



TitIo 



Title 



Date 



Date 



ERIC 



H-13 (Reverse) 



PAGE 4 OF 4 



APPENDIX I 



Appendix I 
STAFFING REQUIREMENTS FOR CONVERSION 



Preliminary estimation of staff allocation during conversion is 
as follows (based on 40 hours/week) : 



Presuming a contract is signed by mid-February and that two full- 
time staff members are available for conversion, then there are 
32 man-weeks available. However, some effort must be devoted to 
maintenance programming, and additional pre-installation training 
is certainly desirable- Should a delay occur in execution of the 
contract or should unforseen difficulty occur in the conversion 
effort, the six man week excess could rapidly disappear. It is 
for these reasons, as well as others outlined in Section 6.7.3, 
that immediate steps should be taken to add another qualified 
COBOL programmer to the Computing Center staff. 



(1) Based on responsibility for conversion and testing of 25% of 
existing programs and partial testing responsibility for the 
remaining 75% of existing programs. 



Conversion and Testing (1) 
Training (minimum) 

Minimum Conversion Effort 



20 man-weeks 
6 man-weeks 
26 man-weeks 
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Appendix J 
EXPECTED TERMINAL GROWTH PATTERN 



Timesharing growth at several universities has been explosive • 
At Andrews University a more gradual growth is expected due to 
several inhibiting factors: 

• Limited administrative prograiraning staff (this could 
be modified by cost-benefit studies). 

• Limited research effort (although research efforts 
are presently increasing). 

• Limited initial funding of terminal devices. 

• Limited efforts, to date, to sell outside services 
(but this can be changed in a short time). 

The following projection (Figure 1) is tentative but probably 
conservative. Each of the above factors has been considered. 
It was deemed unrealistic to attempt to project growth beyond the 
fifth year* For this projection, no attempt has been made to 
identify the type of terminal device required at each location. 

The weighted estimate was developed by dividing the listed depart- 
ments and agencies into three groups. Each group was assigned a 
weighting factor by which three weighted subtotals were calculated. 
The unweighted estijnates are offered as valid individual growth 
patterns; the weighted sum is submitted as a moderately conservative 
estimate of aggregate terminal growth during the first three years 
after installation. It is expected that the growth rate will de- 
cline and that the final estimate may be nearly the final census. 



Number of Terminals Required 
Time Since System Installation (years) 



Location 


1 


3 


5 


Mathematics Department 


2 


3 


3 


Physics Department 


2 


3 


3 


Chemistry Department 


1 


1 


1 


Biology Department 


1 


1 


1 


Science Complex (General) 


3 


3 


3 


Business Administration Departments 


1 


2 


2 


Education Department 


1 


2 


3 


Home Economics/Nursing Department 


1 


1 


1 


Physical Education Department 


1 


1 


1 


Computing Center (Programming) 


2 


2 


2 


Computing Center (General) 


3 


3 


3 


MOST (replacement and growth) 


2 


3 


4 


Security Office 


1 


1 


1 


Laboratory School 


1 


1 


2 


Library 


0 


2 


5 


Business Office 


0 


3 


5 


Registrar 


0 


2 


3 


Lake Union Herald 


1 


1 


1 


Lake Union Conference 


0 


3 


5 


Dormitory Complex 


0 


2 


4 


College Wood Products 


0 


0 


1 


Bindery 


0 


0 


1 


Bookstore 


0 


2 


2 


Grocery Store 


u 


9 




Lake Union Academies 


2 


3 


5 


Food Services 


1 


1 


1 


Berrien County Intermediate 








School District 


1 


1 


2 


Benton Harbor--St. Joseph Schools 


2 


k 


6 


Heathkit 


3 


4 


5 


Other Commercial Services 


2 


4 


6 


Total Estimate 


34 


61 


84 


Weighted Estimate 


22 


43 


56 



Figure 1 
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Xerox Corporation 
Traveler's Buildmg. I3lh Floor 
26555 Evcfcjfcon 
Sou(hf(Cld. WliChlgan 48076 
313 353-4200 

4 January 1973 



Mr. Leroy H. Botten 
Director, Computer Center 
Andrews University 
Berrien Springs, Michigan 49104 

Dear Mr. Botten: 

This addendum has been prepared for review by the Andrews Selection 
Committee. The prices are firm for a period of sixty days. Should your 
selection process extend beyond this period, minor adjustments may be 
required. Xerox remains available to assist in further defining the equip- 
ment that best meets the needs of Andrews University. Should substantial 
equipment changes be necessary, minor adjustments in the proposed cost 
of conversion services may be necessary. 

We welcome the opportunity to discuss or clarify any aspect of this 
addendum at the convenience of Andrews representatives. 



Very truly yours. 



XEROX CORPORATION 




/ 



George D. O'Leary 
District Manager 



Attachments 
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1. INTRODUCTION 



This addendum fo fhe Xerox proposal dated September 8, 1972 has been wriften to present 
a new alternative in equipment, procurement method and resulting costs. In addition/ a new 
more specific proposal for conversion services is presented. The changes in equipment have 
resulted from our jointly re-evafuating the needs of Andrews University. The new proposal 
to assist Andrews in Its conversion effort was developed by the Applications Systems Division 
of Xerox after a second review of existing programs and systems and a review of Andrews 
resources. In the near future, a complete and detailed conversion plan should be developed 
to assure a smooth and orderly transition to your new equipment. We welcome the opportunity 
to assist Andrews in preparing this plan and will do so at your convenience. 

In addition, the following reference information has been added: 

Section V Power/Heat Estimates 

Section VI Floor Plan 

Section VII Sample Standard Contracts 

Section VIII Memory Expansion Options 
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II. HARDWARE CONFIGURATIONS 



InfroducHon 

Xerox and Andrews have explored a substantial number of possible hardware configurations 
for consideration. From these^ Xerox has selected one for presentation in this addendum. 

This configuration represents a superior solufion to the long range needs of Andrews University. 
This configurofion permits a UTS operating system that contoins a richer set of processing 
languages and installation control features. As Andrews University experiences its internal 
growth in the number of time sharing users and begins to service other organizations^ this new 
hardware/software approach will prove to be the most economical long range solution. 

The general needs as Xerox understands them are as follows: 

1. A system capable of performing concurrent batch and time-sharing for twenty-four 
terminal users, 

2. A system capable of handling a complete set of unit record peripherals (such as 
card readers^ cardpunches, line printers, etc. ) on completely automatic basis. 

3. A system capacity to handle slow speed - low density nine track magnetic tapes 
with the ability to movfa to faster units with correspondingly higher recording 
densities. Growth options are presented in the Appendix (Section II). 

4. An initial capacity to store approximately fifty million bytes of data on-line, 
with the obiltty to substantially increase this capacity if and when required^ 
Expansion capabilities are presented in the Appendix (Section III). 



Conffgurafion and Cost Proposai 

The equipment below has resulted from extensive contact with members of the Andrews 
Selection Committee. 



CPU Sub-System 

Gross Purchase Educational Net Purchase 
Model Description ' Price Discount Price 



8310C 


SigiT^a 6 CPU (64K Words) 


286, 000 


57, 200 


228, 800 




192 KB Memory 


N/C 








Multiplexor I/O Processor 


N/C 








Four Byre Interface 


N/C 








Decimal Arithmetic 


N/C 








Memory Map with Access 


N/C 








Protection 










Memory Write with Protection 


N/C 








Two Real-Time Clocks 


N/C 






• 


Two Register Blocks 


N/C 








Power Fail -Safe 


N/C 








External Interface 


N/C 








Dual Access' (2-Part) 


N/C 






8318 


Floating Point Arithmetic 


2,500 


5,000 


20,000 


8321 


Interrupt Control Chassis 


2,200 


440 


1,760 


8322 


Priority Interrupt, 2 Levels 


350 


70 


280 


8375 


lOP Expansion Feature 


17,500 


3,500 


14, 000 








Sub-Total 


264, 840 


MagneMc 


Tape Sub-System 








7315 


Controller plus one Transport 


28, 000 


2, 800 


25, 200 


7316 


Add-on Tape Transport 


12,000 


1,200 


10,800 








Sub-Total 


36,000 



Model 



Description 



Unit Record Sub-System 

7122 Cord Reader (400 CPM) 



7165 
7441 



Card Punch (100 CPM) 
Line Printer (1100 LPM) 



Gross Purchase 
Price 



16, 000 
19, 600 
46, 000 



Removable Disk Pack Sub-System 



7240 
7242 

7012 



Controller 

Dual Spindle Drive 

Operators Console 



20, 000 
25, 000 

6,000 



Communications Sub-System 



7612 
7630 
7631 



Timing Module 
Controller plus 8 Lines 



250 
14,000 



Eight Line Expansion (2 requested) 11,600 



Random Access Device Sub-System 



7231 
7232 
7235 



Extended Performance RAD 
Controller 

Extended Performance RAD 
(6. 2 MB) 

Extended Width Interface Feature 2,500 



14,000 
50, 000 



Add-On Equipment Sub-Total 
Configuration TOTAL 



Educational 
Discount 



1,600 
1,960 
4,600 

Sub-Total 



2,000 
2, 500 

Sub-Total 
600 



50 
2,800 
2, 320 

Sub-Total 



2, 800 



10, 000 



500 



Net Purchase 
Price 



14,400 
17,640 
4.1,400. 



73; 440 ' 



18,000 
22,500 

40, 500 
5,400 



200 
11,200 
9, 280 

20,680 



11,200 



30, 000 



2,000 



Sub-Total 43,200 
219,220 



596,000 



1 1 1, 940 . 



484,060 
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Cosf Summary and Comparison 

Installment Purchase Seven Year Plan 



Monthly Installment Payments 7,067,28 

Monthly Maintenance 3,013, 60 

Total Monthly Cost 10,080. 88 

Total Seven Year Cost 846,793. 92 



One Year Lease of Selected Perioherals Plan 



One Year Lease Costs For 



7122 Cord Reader 360.00 

7165 Cord Punch 441.00 

7441 Line Printer 1,035.00 

1,836.00 

Monthly Installment Payments* 5,995.05 

Monthly Maintenance 2,650.25 

Total Monthly Cost 10,481.30 

Total Annual Cost 125,775.60 



* Over seven years for the remainder of the system. 
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Lease to Purchase Conversion For Years Two-Seven 



Unit" Record Sub-System 

Purchase Price 73,440.00 

Less Conversion Credit -8,812,80 

Net Purchase Price 64,627.80 

Six Year I. P. Factor . , 0.166. 

Monthly Payment 1,072.81 



Remainder of System 5,995,05 

7,067. B6 

Maintenance 3,013.60. 

Monthly Cost Years Two-Seven 10,081. 46 

Total For Six Years 725, 865. 12 

First Year Cost 1 25, 775.. 60 . 

Total Seven Year Cost 851,640.72 
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in. CONVERSION 



Infroduction 

Of cenfral concern In the insfallafion of any new dote processing equipment is the manner 
in which existing systems and programs wilf be converted to the new system. 

In order to minimize the risks associated with conversion^ Xerox formed a special department. 
This department (Applications Systems Division) was Initially restricted to internal Xerox projects. 
After having perfected both ihe technical skills/tools and the necessary management techniques, 
their services have been made available to Xerox customers. These services are available to 
only those converting to Xerox equipment. The services are defined by an agreement which 
specifies in detail the nature of the work to be performed and the fees (if any) that are to be 
charged. 

When the statement of services to be performed have been defined, the Agreement is signed for 
a fixed fee. Thus, Andrews University knows the exact amount of funds to allocate and the 
parficipation of the Xerox and the University Staff is clearly differentiated. 

The Agreement also specifies the schedule allocated for Xerox participation. In general, the 
available staff is sufficient to meet even the most demanding schedule. The lead time for hard- 
ware delivery is usually more than sufficient for most conversion efforts. 

Options and Estimated Fees 

Section IV of the Appendix contains the proposal for Xerox services at Andrews University. Severol 
options based on level of participation are defined in detail in this proposal. The fee structure is 
based on an estimated net sale price of the equipment of about $484,000. Should this value 
change significantly, the fee structure must be requoted. . All fees are subject to final negotiations 
concerning the division of effort between Xerox and Andrews University, The options and 
estimated fees are outlined below: 

; ErIc 



Alternative One - Cl^an Compile 

This alternative will be provided by Xerox at no cost to Andrews. In general, it involves 
converting your existing programs to Xerox Syntax, in a state suitable for the start of 
testing. 

Alternative Two - Basic Case Test (All Programs) 

The estimated fee is $8,600. This alternative is the most complete level of service and 
would permit Andrews University to pass through the conversion effort with a minimum of 
involvement. 

Alternative Three - Selected Base Case Test 

The estimated fee is $ 1, 300. In this alternative, Xerox would take primary responsibilit)^ 
for those systems outlined in the proposal with Andrews assuming responsibility beyond the 
clean compile stage for all others. 
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CENTRAL PROCESSOR MAINTENANCE COSTS 



8310C 

8318 

8321 

8322 

8375 



Sigma 6 CPU wifh No Cosf Opflons and 64K Memory 
Floating Point Arithmetic Unit 
Interrupt Control Chassis 
Priority Interrupt, 2 Levels 
lOP Expansion Feature 



1,792.00 
103.00 
30. 00 

N/C 
98.00 



SUMMARY OF MAINTENANCE COSTS - TOTAL SYSTEM 



SUMMARY OF MAINTENANCE COSTS 



EXCLUDING UNIT RECORD SUBSYSTEM 
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2,023. 00 



8310C Sigma 6 with Options 

Add-On Devices 



2,023.00 
1,921,00 



Gross Monthly Cost 
Less Discount / 



3,944.00 
.930.40 



Total Net Monthly Maintenance Cost 



3,013. 60 



8310C Sigma 6 with Options 

Add-On Devices less unit record subsystem 

Gross Monthly Cost 



2, 023. 00 
1,362.00 

3, 385.00 
.734.75 

2,650. 25 



MAINTENANCE COST - ADD ON DEVICES 



Model Description Monthly Maintenance 
Magnetic Tape Sub-System 

7315 Magnetic Tape Control and Transport 286 

7316 Add-on Tape Transport 180. 

Sub-Total 466 466 

Unit Record Sub-System ^ 

7122 Card Reader 127 

7165 Card Punch 140 

7441 Line Printer 292 

Sub-Total 559 559 

Disk Pack Storage Sub-System 

7240 Disk Controller 104 

7242 Dual Spindle ■ 281. 

Sub-Total 385 385 

7012 Operators Console 48 

C ommunication Sub-System 

7612 Timing Modules NC 

7630 Communications Controller plus 8 Lines 47 

7631 8 Line Expansion (two required) 62, 

Sub-Totol 109 109 
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Drum Storage Sub-System 



7231 RAD Controller 73 , 

7232 6. 3 MB RAD Storage .265 
7235 Extended Width Feature 16 

Sub-Total 354 354. 

TOTAL 1,921 
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n. MAGNETIC TAPE OPTIONS 





Model 


Gross Pruchase 


Discount 


Net Purchase 


expansion Charge 


1 


7315 


28, 000 


2, 800 


25, 200 


Proposed In 


1 

1 


7316 


12,000 


1,200 

• 


10,800 


. All Alternatives 








lorai 


«50, UUU 




1 


7330 


28,400 


2, 840 


25, 560 


200 


1 


1038 


4,000 


400 


3,600 


200 


1 


7332 


18,500 


1,850 


16,650 


50 


1 


7322 


12,000 


1,200 


10,800 


50 








Total 


56,610 


500 


1 


7330 


28, 400 


O A it A 

2,840 


25, 560 


200 


2 


7332 


37,000 


3,700 


33, 300 


100 








Total 


58, 860 


300 


1 


7330 


28,400 


2,840 


25, 560 


200 


2 


7333 


51,700 


5, 170 


45,590 


100 


1 


1039 


2,500 


250 


2,250 


60 








Total 


73,400 


360 



Model Description 

7320 Magnetic Tape Controller 1600 BPI 

1038 800 BPrOption for 1600 BPI Controller ^ 
7332 800 BPI, 75 IPS Tape Transport (60 KB) 

7332 1600 BPI, 75 IPS Tope Transport (120 KB) 

7333 1600 BPI, 150 IPS, Tape Transport (240 KB) 

1039 Extended Width interface 



SECTION III 
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III. DISK EXPANSION CAPABILITIES 



1 
1 
1 



Mode l 

7246 
7242 

7242B 



Gross Purchase 

15, 000 
25, 000 
45,000 



Discount 

1,500 
2, 500 
4, 500 



Net Purchase Expansion Charge 

13,500 780 
22,500 1,040 
40, 500 2, 080 



Model 

7246 
7242 
7246 



Description 

Single Spindle 24.5 MB Removable Disk Drive 
Dual Spindle 49. 1 MB Removable Disk Drive 
Four Spindle 98. 3 MB 



\ 

Note - Disk Controller was not presented here as each controller may control up to eight (8) 
spindles In any combination of the above devices. 
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SECTION IV 
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1.0 INTRODUCTION 

Xerox is pleased to offer the services of its Commercial 
\ Systems Department to convert Andrews University 

Administrative Computer Systems COBOL programs to 
Xerox ANS COBOL, and BAL subroutines to Xerox META- 
SYMBOL. 

Originally created to convert the Xerox Corporation com- 
puter complex to XDS equipment, the Commercial Systems 
Department provides Andrews with a simplified and efficient 
approach to the conversion of its data processing appUca- 
tions. Utilizing a sophisticated group of conversion aids 
\ and operating in a terminal environment, the Commercial 

Systems team of specialists can implement conversions in 
a smooth and effective manner. 

The specialized skills, knowledge and resources of Com- ^ 
mercial Systems provides Andrews University with the 
following benefits: ^ 

Your programming staff can be relieved of a time con- 
suming and non-productive conversion assuring that 
maximum effort is directed to the development of new 
systems and timely maintenance of present systems. 

Disruption of present operations is minimized. 

Reductions in both the cost and the elapsed time to com- 
plete the conversion can be achieved. 

Risks associated with any delays and their costly impact 
on Andrews will be significantly reduced- 

This proposal represents a summary of our analysis of 
your existing programs and procedures conducted on October 
19th by one of our marketing specialists, and through con- 
versations. with Mr. LeRoy H. Botten and Don Inglemeir. 
Included are the alternate approaches that Xerjox:offers to you 
as our involvement in the total conversion effort. We will 
be happy to discuss any additional alternatives to the con- 
version task that seem appropriate and look foi^ward to 
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1.0 INTRODUCTION Con't. 



the opportunity of working with you in developing a smooth 
and efficient conversion plan utilizing the resources of 
both Xerox and .Andrews to best advantage. 
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SCOPE OF EFFORT 



This proposal is specifically addressed to the 289 COBOL 
programs and 11 BAL subroutines which, according to 
Andrews' documentation, are currently in the active or 
production stage on the IBM 360/22. It does not include 
the few RPG programs that were encountered nor any other 
COBOL or BAL programs that are not listed in Appendix 
A- . 

If there are any discrepancies in the program counts they 
Should be brought to the attention of Xerox before any agree- 
ment is finalized as it may require an adjustment to the 
conversion costs. 

During the conversion we may find it necessary to make 
system changes such as changing file labels, creating over- 
lays, etc. to conform to the differences which may arise 
from the change in operating systems, However, in no case 
will such changes, either desirable, or necessary, cause any 
differences in the final output of your system unless you 
agree that such a change is permissible. 

One of the reasons for the success of the Commercial Systems 
Department ija converting new customer installations is our 
ability to perform straight conversion tasks at a lower cost 
than the customer can do themselves. The reason for this 
is our experience, Sigma on-line programming capabilities 
and -conversion aids developed in the past three years. 
Generally speaking, the success of a straight conversion does 
not require detail knowledge of the applications themselves, 
but rather knowledge of the targeted hardware and software, 
which our people know best. 

Based on this background we are offering Andrews three 
alternatives for your consideration. Alternative One is to 
clean compile all your COBOL and BAL programs listed in 
Appendix Ao Alternative Two includes the above task olus 
base case testing of all programs and their related sorts. 
Alternative Three offers clean compile of all programs plus 
base case testing of selected systems and related sorts, 
mth Andrews being responsible for testing the remaining 
systems and sorts. Each of these is defined in detail on the 
following pages. 
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2. 1 Alternative One - Clean Compile 

With this alternative Xerox is proposing to convert all the 
COBOL and BAL programs mentioned in Exhibit A of this 
proposal to a clean compile stage (ready for testing) on a 
guaranteed, fixed price basis. The programs v/ill be trans- 
lated, compiled, and debugged until a diagnostic free pro- 
gram (except for warning level diagnostics) is obtained and 
object modules can be created. 

In order to perform the conversion we will require that you 
deliver up-to-date compiled source listings, the source pro- 
grams themselves on cards or 800 BPI tape, file layouts and 
printer layouts for each source program. In addition, any 
program descriptions, system flows, etc, , which you can 
make available, should also be included. 

At the completion of the^a^we will deliver the converted 
source programs and fir^^pompile listings with the LS, 
XREF, MAP, and DIAG compiler options plus a write up of 
any procedural changes that were incorporated in the con- 
verted programs. 

Under this alternative Andrews will be relieved of much of 
the unproductive work associated with the program conversion, 
but will be responsible for all program testing, JCL con- . 
version and file conversion. 
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2.2 Alternative Two - Base Case Test (all programs) 

This alternative includes all the elements of Alternative One 
plus complete base case testing of the 389 COBOL and 11 
META-SYMBOL programs, In addition all related sorts 
will be converted and tested. 

Before testing begins, you must deliver all base case test 
files, data, control totals, finished reports, and operating 
instructions that will establish the accuracj'' of the converted 
programs. The term ''base case'' impHes an abbreviated 
file and/or quantity of test data to make, the test runs shorter 
in duration (15 minutes or less on the average) than normal 
operational runs. It will be Andrews responsibilitj'' to create 
the test data and files. They should be varied enough to 
assure complete testing of the logic of the programs. 

At the end of the conversion effort we will deliver to you 
executable control decks and system test resulLo showing 
a match-up of the control totals and finished reports. 

Base case testing does not imply any parallel or full process 
cycle testing. Xerox only guarantees that the converted pro- 
grams will meet the rec^.i /rments of the base case tests. 

Under this alternative you will be relieved of almost all of the 
conversion task. Your people will, however, still be the key 
to the success of the overall conversion in the data they supply 
us for testing, and in final-B-ign^^off of the completed systems 
and implementation to an operatibrial environment. This 
alternative will include JCL conversion, but you will be re- 
sponsible for bring the systems up live on your Sigma 9 
and bringing the files over fromyour previous system at time 
of cut over. 



N 
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Alternative Three - Base Case Test (selected systems) 

Alternative Three will consist of clean compile (as outlined 
in Alternative One) of all programs plus base case testing of 
the following systems and related sorts: 



Svstem 


# Programs 


Accounts Payable 


22 


Church System 


. 21 


Equipment 


15 


General Ledger 


41 


Lake Union Address 


12 


N£DA 


20 


Payroll 


35 


Student Records 


72 


Statements 


15 




TOTAL 253 . 



All conditions and speciCics outlined in Alternative Two for 
base case testing. apply to the above systems. 

It will be Andrews responsibility to test the following systems 
and their related sorts (a total of 136 programs). 

Systems 

A.lumni Records 
Building and Land 
Cash 

Computing Center Billing * 
Chapel 

Check Reconcilation 
Custodian Supplies ""^^ 
Custodian Labor /Dray 
Daily Checks 
Dun Lists 
FM Radio Station 
Tuition 
Miscellaneous 



Food Service 
Interdepartment Chang 
AUCCInv. ^ 
Institutional Reser. 
Library Periodicals 
Medical Insurance 
Project Donations 
Plant Service 
Teaching Materials 
Test Scoring 
CWP Inventory 
Xerox Charges 
Utility Programs - 



All specifics outlined in Alternative One for clean compile will 
apply to the above systems. 
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2.3 Alternati%'-e Three - Con't. ■ • 

This alternative would allow your staff at Andrews to 
become involved with "hands on" experience on the new 
system and familiarity with Xerox ANS COBOL. 
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3.0 CONVERSION CONTROL 



A project leader will be assigned by Xerox to oversee the 
conversion effort. Working with the local marketing 
representative, he will be your main contact throughout 
the conversion in the areas vTommercial Systems is involved. 
It will be his responsibility to handle the collection of infor- 
mation, resolve problems and conduct periodic reviews to 
appraise you of the conversion progress. We request that 
you assign a project coordinator to resolve any unanswered 
questions that might arise; provide an approach selection 
decision where multiple Xerox alternatives are available in 
resolving a difference caused by language, hardware or 
f5oftware; and act as an interface between Andrews and Xerox 
for the conversion effort. 

The conversion does not provide for any enhancements or re- 
design, but where it would be advantageous to the University 
to change the file storage media from cards to disk or tape. 
Commercial Systems will consider the improve^nent. Imple- 
mentation will depend on the impact to the overall conversion 
project and be the sole discretiori of Xerox. 



4. 0 PRICE . • . , 

Alternative One - -0*- • • 

Alternative Two - $8, 600 
Alternative Three - $1,300 

Xerox is prepared to provide any of the above alternatives for 
the prices indicated in order, to support you in your installa- 
tion of a Xerox Sigmei 6E computing system. We feel these 
prices are substantially less than you could find anywhere 
else for this ser /ice because of Xerox's unique capabilities 
in this area, and from prior experience these prices are 
lower than what it would cost yoii to convert yourselves. As 
' mentioned earlier we would be willing to discuss any other 
alternativo which would seem appropriate. If not accepted by 
you within 90 days of receipt of this analysis this offer will 
be withdrawn. 
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5,0 SCHEDULE 

Work schedules, milestones, and completion dates will be 
determined jointly after acceptance of the order by Xerox. 
^j^.^ The schedule and a detailed itemization of deliverable items 
will then be stated in a formal contract. We will be prepared 
to begin work thirty days after the receipt of the order by 
Xerox. 

6. 0 CONVERSION AGREEMENT 



.After the final terms of the conversion have been agreed upon 
Andrews University and Xerox ^vill enter into a formal agree^ 
ment for the conversion effort. The agreement will detail 
all the tasks previously described and include the following 
provisions : • , 

6. 1 Modifications 

Any changes by Andrews University in its programs to be 
converted by Xerox subsequent to delivery of the prop'rams to 
Xerox shall be the University's solo responsibility aad we shall 
have no conversion responsibility to include such changes. 



6 . 2 Facilities anc^ J vocation 



All facilities a,nd computer time related to the tasks described 
shall be the sole responsibility of Xerox and the tasks will be 
performed in Rochester, New York. 

6. 3 Acceptance Crite ria . - 

Xerox shall consider the effort complete and accepted when all 
itemt^ have been delivered and all tasks described in the agree- 
ment have been pei brmed and accepted by Andrews University. 
You may provide any test problems or additional acceptance 
criteria as long as the ground rules are established before a 
formal agreement is made. If after completion of all tasks you 
do not respond within 30 days with a written description of any 
problems encountered and the cause of each problem, we will 
assume you have accepted the task as. completed. 
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6. 4 Warranty 

Xerox will guarantee that the tasks specified will be performed 
and meet the standards described in the Agreement. In addition, 
Xerox assumes responsibility for all Agreement overruns and ^ 
schedule slippages, except where schedule slippages are caused 
by failure of Andrews University to deliver required items. 
The agrced-to price will not be negotiated due to man weeks 
or machine time overruns on the stated program counts. 

6. 5 Waiver s 

No warranties will be made that the converted system will meet 
any specific performance requirements as this is a function of 
the original design of the programs and the operating environ- 
ment the systems will be run under. 

In addition, the acceptance and installation of the computer 
ec[;uipment required by Andrews University from Xerox 
according to a separate contract is not related to the status 
of the conversion, which will be the subject of the CSD Services 
Agreement. Any provision^ for machine acceptance provided 
in the normal machine agreement are not changed by the execu- 
tion of the CSD Services Agreement. 

In no event shall Xe rox be liable for consequential damages 
under the CSD Services Agreement. 

7.0 DATA 



This proposal has been prepared by Xerox hatred upon data 
furnished to it by Andrews University. To the extent that such 
data is inaccurate, incomplete or i^;ubject to an interest in 
others, Xerox reserves the l ight to withdraw or amend this 
proposal. 

If a contract should be awarded by Ahdn:>ws University to Xerox 
based upon this proposal, the contract shall contain the follow- 
ing provisions: "The service to be performed by Xerox here- 
under is dependent upon data to be furnished to Xerox by 
Andrews University. If such data is inaccurate, incomplete 
or subject to an interest in others, and such shall cause Xerox 
to incur additional costs or expend additional time in perf ordinance 
of the service, an equitable adjustment in the 
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7.0 DATA Con't. 

contract price and schedule shall be made. H such data is 
subject to an interest in others, Andrews University shall 
hold Xerox harmless from all claims by such others with 
regard to such data, and shall defend Xerox from such claims 
at Andrews' expense". 



\ 

V 



/ 

\ 
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EXHIBIT A 



General Lcd^ei- 



Payroll 



Church Systems 



ERIC 





GL0077 


PR1205 


PR1210 




GL0078 


PR1215 


PR1220 


r: T 0101 


GL0079 


PR1228 


5'R1230 


ni onsR 

JU'U U u 


tJL0085 

^ 1 ,1 \y v w V 


PR1235 


PR1236 


HT OORO 


HLOOOO 


PR1240 


PR 1250 


n T 00 00 


nT.O091 


PR1260 


PR 1270 


HT 0031 


GL0095 \ 


PR1300 


PR1104 


RT.0032 


GL0096 


PR1140 


. PR1145 


nT.0044 

V* J— V X A. 


GL0250 


PR1150 


PR1153 


GL0045 


GL0240 


PR1160 


PR1165 


\JD J^\J \J *J \J 


GLrOlOS ^ 


PR1168 


PR1170 


GL0052 


GL0104 


PR129B 


PR1175 


GL0053 


GL0105 


PR1176 


PR1180 


GL0065 


GL0106 


PR1182 


PR1185 


GL0041 


GL0107 


PR1190 


PR1192 


GL0043 


GL0108 


PR1194 


PR1195 


GL0068 


GLOllS^ 


PR1196 


PR1197 


GL0071 


GL0210 


PR1190 




GL0073 


GL0230 






G LOO 7 4" 


GLPOST 






GL0076 







NIDA 



NI0050 


NI0103 


NI0106 


NI0109 


NI0109 


NIOllO 


NI0120 


NI0130 


NI0134 


NI0135 


NI0155 


NI0180 


NI0185 


Nip 190 


NI0192 


Nlb200 


NI0203 


NI0205 


N10210 


NI0215 



Lake Union .Address 



LUlOiO 
LU1016 
LU1018 
LU1025 
LU1030 
LU1040 
LU1055 



LU1015 
LU1017 
LU1020 
LU1028 
LU1035 
LU1050 



Utility Programs 



ZZOOOl 
ZZ0015 
ZZ0030 
ZZ1030 
ZZ1036 
ZZllOl 
ZZ1040 
ZZ1042 
ZZ1044 
ZZ1054 
■ZZ1205 



ZZOOlO 
ZZ0025 
ZZ1020 
ZZ1035 
ZZ1037 
ZZJ.039 
ZZ1041 
ZZ1043 
ZZ1050 
ZZ1055 
ZZ1210 



Miscellaneous 



9 Programs 
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V 



CR0005 


CR0007 


• CROOlO 


CR0015 




r RO 0 2 2 


CR0025 


CR0030 


CR0035 


CR0040 


CR0042 


CR0045 


CR0050 


CR0060 


CR0065 


CR0070 


CR0071 


CR0075 


CR0080 


CR0085 


CR0095 




Equipment 




TtOO Q f^O 


T^/^ n c o 


T7»^n O 5% A 


EQO£55o 


H'/^A o n 
liiV^uyo J 


EQ0962 






jCiV^u cut) 


EQ0y70 




EQ0974 


EQ0975 


EQ0976 






Test 


Statements 


Scoring 


ST0304 


TSOOlO 


ST0306 


TS0020 


ST0308 


TS0025 


ST0310 


TS0030 


ST0311 




ST0312 


Xerox 


ST0314 


Charges 


ST0320 




ST0322 . 


XX0640 


ST0326 




ST0330 


Plant 


ST0331 


Service 


ST0335 




ST0340 


PS0830 


ST9999 3 


'PS0845 




PS0S40 


Project 


PS0850 


Donations 





PD6510 



L. 
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Student Records 



Statements Cash 



Accounts 
^Payable 



'BTiildiiig 
& Land 
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SR0950 


SrU232 


ST0304 


CA0290 


AP2200 


BAlOlO 
BL2504 


SR0960 


Slil2G8 


ST0306 




AP2215 


SRIOOO 


SR1292 


ST0308 


Alumni 


AP2226 


BL2510 


SR1022 


SRI 295 . 


ST0310 


Records 


AP2255 


BL2500 


8111028 


SR1403 


STb311 
• ST0312 




AP2275 


BL2506 


SRUHO 


SR1302 


AL0015 


AP2282 


BL25?2 


■SR1.056 


SR1305 


ST0314 


AL0030 


AP2290 




'SR1080 


SR1320 


ST0320 


AL0050 


AP2300 


Chapel 


SR1105 


SR1323 


ST0322 


AL0095 


AP2340 




SR1113 


SR132;2 


ST0326 


AL0099 


AP2350 


CH51C3 


SRllSO 


SR1420 


ST0330 


AL0025 


AP2210 


CH5110 


SR1175 


SR0952 


STC331 


AL0040 


AP2225 


CHS 116 


SR1216 


SR0962 


ST0335 


AL0060 


AP2235 


CH5123 


SR1230 


SR1020 


ST0340 


AL0098 


AP2270 


C?I5106 


SR1264 


SR1027 


ST9999 


ALOllO 


AP2280 


CH5114 


SR1280 


SR1145 






AP2285 


CH5118 


SRI 294 


SR1051 


Test 


Daily 


AP2295 


CH5J30 


SR1299 


SR1062 


Scoring 


Checks 


AP2302 




SR1301 


SR1104 






AP2320 




SR1304 


SRIUO 


TSOOlO 


DCOOlO 


AP2345 




SR1311 


SR1130 


TS0020 


DC0030 


AP2256 


• 


SH1322 


SR1165 


TS0025 


DC0020 


AP2310 




SR1330 


SR1215 


TS0030 




Computing Center Billing 


SH1410 


SR1226 




Dun 






SR0951 


SR1272.- 


Tuition 


Lists 


CCMETER 


CC9110 


SR0961 


SR1293 






. CC9i20 


CC9130 


SRIOIO 


SR1298 


.TU0253 


DL0595 


CC9X40 


CC9150 


SR1026 


SR1300 


TU0256 


DL0598 






SR1030 


SR1303 


. TU0265 




■ Check Reconcilation 


SRI 050 


SRI310 


TU0255 


FM 






SRI 057 


SR1321 


TU0260 


Radio 


CK2105 


CK2115 


SR1091 


SR1324 


TU0266 


Station 


CK2i25 




SRilOe 


SR1402 










SRI 119 


SROOOO 


CPU Inventory 


FMOOOO 


Custodian Supplies 


SRri52 


SR1240 




FM0005 






SR1210 




WP0005 


FM0020 


CS0615 


CS0020 


SR1220 






FM0005 


CS0625 


CS0630 






Medical 


FM0055 


Food Ser' 




Interdepartmcnt 


Insurance 


FM0065 


v'ice > 




Charges ■ 




FMOOOl 






if 




MDOSOS 


FMOO^IO 


FSOOlO 


FS0015 


IN0C61 


IN0664 


MD0810 


F MO 030 


Teaching 








FM0040 


Materials 


Inslitulional Research 




FM0060 


IROOlO 
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FM0075 


TMOOlO 


TM0015 


IR0020 
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AUCC Inventory 



Library Periodicals 



Custodian Labor/Pray 



IV0040 
IV0055 
IV0065 
IV0075 



IV0050 
IV0060 
IV0070 
IV0080 



LI0033 LI0005 
LI0030 U0035 
LI0040 U0050 



CU0650 
CU0660 
CU0670 

CU0690 



CU0655 
CU0G65 

CU0G85 



GL0079 
TUENNAME 
GETCOMMA 
DERPAKU 



BAL PROGRAMS 

DERBYTU 
GLFILE 
NTEST 
DERXPDU 



DERBITU 

CBISAM 

CALIOO 



The following routines will not be converted. The reasons for this are 
listed beside each routine. 

READCARD - Because Sigma is a symbiont systenn this joarticular function 

does not exist. 

DERPPNU - Cannot simulate function,, 

DERUPNO - Cannot simulate function. 



GETTIME - Xerox has a similar routine. 

PUNCHY - Same as READCARD. , 

INTERPT - Cannot simulate function. 

C?IANUPSI - Because of various Sigma features this function is no longer 

needed. 

PROGSQRT (SORT SET) - Xerox COBOL has SORT verb, therefore, this 

routine is no longer needed. 

PRINTER - Xerox has the full set of control characters available to COBOL. 

STCOMRG - Cannot do directly, but will set up FD to store data. 

GETDATE - Xerox has a similar routime. 



RECOA^RG - Same as STCOMRG. 



XEROX_________ ; — 

BAL PROGRAMS Con't. 

\ • ■ ■ 

SIGNCTL2 - Xerox COBOL can perform same function 
DERCANU - Xerox has similar function. 
DERDMPU - Xerox has similar function. 
DTEUPSI - Xerox has similar routine. 
DERUPSU - Xerox has similar ^function. 
DERPDUM - Cannot simulate function. 




\ 



Secfion V 



ERIC 



L-36 



o 
z 

cc 
u; 
o 
cc 
o 

in 

u 
J 



o 
z 

z 
o 



z 



JJ 

(A 
U 
0) 

c 

O < 



vO 



UJ 

h- 

co 
UJ 

< 

X 

UJ 

O 
o. 

O 



UJ 

cc 
.a. 



ERLC 



in 



CM 



o 
en 

m 



in 
o 
1-1 
in 
<r 



CO 
VO 



00 



CO C 

a) 



CO 

I 

CO 



O 
VO 



00 

o 

CM 

O 

CM 



O 

in 

VO 
CM 



O 

m 

vO 
CM 



CO 

o 



in 



VO 
CM 

m 



CM 
CO 
VO 



CO 
CM 

in 

CM 



00 

in 
o 

in 



CM 
O 



o 

VO 
00 

CM 



VO 
VO 



O 
O 



< 
o 

CO 

t 

CO 



CO 

f 

CO 



< 
o 

CO 

I 

p4 

CO 



<5: 

in 
1—1 
I 

CO 



CO 

I 

CO 



I 

p4 



< 
o 

CO 

I 

PL, 



CO 
I 

p4 



< 
o 

CM 

I 

p4 



in 
I 

p4 



00 
VO 
VO 

CM 
CM 



CO 

C 

uo 

(l>rl 

CO 
CM 



CO 

c 

O 
H 

CO 

o 



in 
o 



in 



in 
o 



m 



:3 

o 
u 



in 
o 



in 



in 
o 



in 



o 

CM 



•jcvo 

^CM 



O 
CM 



CM 



O 
CM 



en 



VO 
CM 



O 
CM 



CO 



\o 

CM 



O 
CM 



CO 



VO 
CM 



o 



CM 



CM 



O 



o 
c 

U 

o 
o 

g 



4J 

c 



VO 



rO 
VO 



00 



vD 



CO 



GO 
O 



o 



vD 
VO 



CM 
CM 



00 
O 



O 
CO 



00 



00 



00 



CM 



CM 



in 



CM 



CO 



B 
o 
u 

u 

o 



> 

•rl 

O 



O 
O 



o 

•rl 

U 
u 
en 



u 

•rl 
t 

in 



CO 



^4 



»n 



VO 



a 
o 
o 



O 



H 

o 
u 



so 

r-l 

OS 

o 

H 



Cfl 

> 
u 



o 
c 

cn 



o 
c 

:0 



PS 

CO 

o 
a 
d 

g' 



o 

CM 



cn 



O 

e 



VO 
CM 



J 



O 
O 



H 



00 



Pi 
cn 
1^ 



L-37 



\ 

\ 



SECTION VI 



ERIC 



L-38 



XEROX 



Planning Sheet 
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TYPE A 



Xerox Data Sgstcms 



LEASE AGREEMENT 
Term i— _ year (s) 



Lessee 



State of Incorporation 



Street Address 



Equipment Location Street Address 



City 



State 



Zip Code 



City 



State 



Zip Code 



Xerox Data Systems, Inc. (hereinafter called XDS) agrees to lease to the above named Lessee at the above address, and the Lessee agrees to 
accept for the lease amounts stated herein, XDS computing equipment noted below (excluding Program Products) installed and ready for 
Lessee's use, together with instructions in the operation of the equipment and maintenance service on the equipment, upon the terms and 
conditions hereinafter stated in this Agreement. 











Basic Monthly Charge Each 


Item 


Model No. 


Qty. 


Description 


Unit Charge 


Item Charge 


1 


712? 


1 


Card. Reader 


360 


360 


2 


7165 


1 


Card Punch 


441 


441 


•3 


7441 


1 


Line Printer 


1,035 


1,035 


Sales Price of Fquipment $- 73, 440 


Total: 


$ 1,836 



Delivery Dale k me/lnly 1973 



XDS will provide Maintenance Service on the above equipment in accordance with both Paragraph 6 of this contract and the following: 
A. Seivice Honrs: 

Regular Service Hours will be 8:30 to 5t30 Monday through Friday, excluding holidays and one hour meal period. 



Extended Service Hours will be. 



-to. 



.through. 



.for an additional monthly charge of 



b. Optional Local Service will be provided for an additional monthly charge of $ 

C. "On Call" Maintenance will be provided for in accordance with Paragraph 6 of this contract up to an amount not to exceed 



AGREED TO THIS 



ACCEPTED THIS 



-day of- 



.19. 



Lessee 



By 



® itlT 

ERIC 



Attest. 



.day of- 



.19- 



XDS 



Xerox Data Systems 

701 South Aviation Blvd., El Segundo, California 90245 



By 



Title 
L-A3 



Lease Number 



1. LEASE TERM 

The lease term shall commence when service bec>ins and continue for 
the number of years shov/n. After the initial period, the tease v/ til re- 
main- in effect until le/minated by either parly wtth three monihs writ- 
ten notice. Upon expiration of the lease term, or extension thereof. 
Lessee shall return the equtpmonr in good condition with allowance for 
norrr^al wear ancT tear* 

2. MONTHLY CHARGES 

The basic rnor>/jhly chaises shall be payable on the installation date of 
the equipment for the calendar month in which equipment is first in- 
stalled ;ind shall be prorated to the end of the month, and thereafter 
shall be paid for each calendar month on the f»rst day of that month. 

3. TAXES 

-The Lessee will pay any Sales, Use Tax. or Import Tax. XDS will pay 
the Personal Property Tax. 

4. INSTALLATION PERfWITS 

Lessee will piepare the site in acco»dance with XDS's written site speci- 
ficatloiis !5 days prio*^ to the schtduled delivery date. XDS wilt install 
Ine equipment. Lessee will prov*no lab'-r for unpacking and locating the 
equiprrent. Lessee will assume rCSDc»n>^bjtity for compliance with local 
laws and will obtain any permits required for ins lallation and use. 

5. SOFTWARE 

XDS software identirie.fi as "Control Programs" will be provided by 
XDS under the terms this equipment lease agreement; maintenance 
service will be provided for standard, current versions of such Control 
Programs. 

XDS software identified as "Program Prod'jcts" are not furnished under 
this agreement, r^ogram products will be made avairal)le to the Lessee 
on a fee basis pursuant to an XDS software licensing agreement exe- 
cuted by the Lessee* 

€. MAffWTENANCE 

During the Regul«n and Extended Service Hours shewn on tUfi face of 
this agreement XDS will accomplish regularly scheduled preventive 
maintenanre, provide replacement parts as needed, and make available, 
.(pop request, rna/nteoar^ce personnel for correclrve maintenance. 

fVlaintenance occasior^ed by the negligence of the Lessee, or by the use 
o( attachments not provided by XDS, or by any abnormal 'rse, is not 
covere<* the monthly charge and Lessee agrees to pay for such ser* 
vices at XDS's then current rate. 

T he Lessee agrcss to give XDS access to the equipment when necessary 
for maintenance. 

If the face of the agreement indicates Optional Local Service is to be 
provided. XDS v.iH locate one or more service technicians within JOO 
miles of the inst<iliation. 

If Optional Local Service is not to be provided aadHhe Installation is 
beyond loo miles from an XDS sfvice center. Lessee agrees to pay 
transportation, lodging and subsistor .e for all calls in exces» of one per 
weeH. 



Lessee will pav for Maintenance Services requested 1o be performed 
outside the Regular and Extended Service Hours cle/lned on the face of 
ttils agreement at the hfturJy rates, includin^^ travel time, in effect at the 
time such service is performed. There Is a two hour minimum for all 
services performed on an hourly basis. 

If the equipment remams inoperative for 48 consecutive hours after 
maintenance «;eivtr.e has been requested, rental of the^ inooerative equip- 
ment ?nd non'»sablo interconnected XDS equipment will thereafter 
abate until opc»;lion is restored* ThtS rentai abatement expresses XDS's 
entire liabiliW for inoper^itive equipment* Lessee will pay the fuli 
an^ount o' invoices submitted t^y XDS 30 days after theic date, without 
deducting zSatemenl or other crcdUs until XDS and Lessee agree 

on the amount of the credit and XDS issues a credrt memo in the 
agreed upon amoun**. C:aim^ for downtime must be initiated in writing 
within seven (7) working dJ\ys after the ifjcident, 

7. DELAYS, DAMAGES 

XDS Shalt not be liable lor datays in delivery or faiiijre t6 manufactuie 
due to causes beyond its reasonable control. In the event of any such 



delay, the date or dates for performance of this contract by XDS shall 
be extended for a period equal to the lime lost by reason of dci.iy. in 
no eyent shall XDS be liable for incidental or consequential damages 
under this lease. 

8. ALTERATIONS, ATTACHMENTS 

No alterations or attachments to the leased equipment shall be made 
without XDS's v^ritlen approval. 

9. TRANSPORTATION AND PACKING 

Lessee wi!l pay atl transportation and rigging ch.Trges to and from the 
installation site and will return the equipment to XOS's pianl by air 
freight, or by van equipped lor transporting electronic equipment, un- 
less XDS has approved in writing an alternate method of shipment. 
Lessee will not '.nove the equipment to another locettion without XDS's 
consent. 

10. OPTION 

Lessee Tiiay purchase any of the leased equipment during the term of 
this lease for i\; sales price on the date of this lease less 40^o of Ihe 
rentals paid to a maximum of 60% of the sales price. 



11. PATENT INDE^MNITY 

XDS agrees to detend Lessee in any suit brought against him allcjiT»*» 
that the articles leased hereunder, uncombined with non*XDS equ:;?* 
ment, directly Infringe United States Letters Patent owned otiiOrs, 
provided XDS is promptly notified, given assistance required anc< per- 
mitted to direct the delense. Further, XDS will pay any iucigmen:^ 
based on such infringement, rendered In such suit by final judgment of 
a court of last resort^ but shall not be responsible for settlements cr 
Costs incurred without its consent. If Lessee's use of such articles is nn- 
lolned. or In the event that XDS desires to minimize its liabilities here- 
under, XDS will, at its option, either substitute other equally ^«iitabic 
articles, modify the articles so that they no longer infringe, obtain for 
Lessee the right to continue their use, or take them back releasinci 
Lessee* from the obligation of paying rentals not yet due. The foregoinn 
statss the entire liability of XDS for patent infringement. No indemnity 
shall apply to articles made or modified to Lessee's own specif icai ions 
or design. 



12. ASSIGNMENT 

Either party may assign its rights and remedies and may also transfer its • 
obligations under this lease, f^owever, the assignment or transfer shall 
not operate to relieve the assigning parly of any of its obligations here- 
under. Nor will any such assignment impose any obligation on tne 
Assignee except in the case of an express written assumption thereof by 
the assignee. 

13. LOSS OR DAMAGE 

XDS agrees that Lessee shall be relieved of all responsibility for any loss 
or damage to the equipment covered by this ♦agreement, provirted tJ^at 
such loss or damage shall not have been caused by theft, unauthorized' 
alteration, negligence or malice of the Lessee or any of its employees or 
representatives. The Lessee agrees to fulty compensate XDS for any loss 
or damage to the equipment for which Lessee is not ret-Jved of respon. 
sibllity hereunder.* 

M, DEFAULT 

In the event of any default by Les-oe, XDS may, at its option, declare 
thi( lease in default and terminate this lease. 

If at any time during the Lease Term or any extension thererif, Lessee 
Shalt make an assignment for the benefit of creditors or shall become 
Insolvent, or if a receiver or trustee of substantially all of Lessue's prop- 
ef!y shall be appointed, or if the Lessee (where it Is J corporation) shrli / 
termlnjte lU existence, or if a petition is filed by or against L'2ssee Piir- 
Suant to any of the provisions of the United States B.inkruptcy Act, an 
amended, for the purpose of adjudicating Lessee bankrupt or fo.' rt»- 
organi^ation or Lessee or for the purpose of effecting an arringcment 
or compositicj*^ with Lessee's creditors, then in each and every such cjse 
this lease and any extension thereof shall terminate immediaieiy v^ith- 
out any further act or notice by XDS. 

Upon lepminatlon of the lease pursuant So this Article )4, XDS shall be 
«ntltted to immcdiile possession of the equipment and to any rent.'Jl 
Sums dub and unpaid, together with all other rights and remedies in law 
or in equity. 
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Xerox Data Systems 

wt-pi^w MAINTENANCE AGREEMENT 

AbKuA* 



NAME OF OWNER 



STREET ADDRESS INSTALLATION NO. 



CITY STATE ZIP CODE MAIN FRAME S/N 



Agreement between. 



- (^c>einaTle•' called Owner) and Xerox Data 



7 Vpnr.; 



Systems thereinalter caiJod XD5J for tne maintenance of XDS 
computer system and peripheral equipment per the configuration 
list and maintenance fees listed in Appendix A, in accoidance witn 
the terms and conditions of this contract. 

This Agreement is for a fixed period of 

commencing Jjip^/j ufy , IQ 73 

XDS agrees to perform the folJowng t?asic monthly mnintenance 
service du'Jng ihe Principal Period ol Maintenance. 

1. Accomplish regularly scheduled Preventive Maintenance. 

I 

2. UpdMe the e<iuipment to provide the latest reliability Im- 
provements. 

3. Supervise the oreparation tor movement and sel«up of the 
equipment after movement. 

4. Provide replacement parts as needed. 

5. Make available, upon request, maintenance personnel for 
corrective maintenance. 

A. PRINCIPAL PERIOD OF MAINTENANCE 

The Principal Period of Mairjtenance (PPN;) shall be any nine (9) 
consecutive hours, 7:00 a.m. and 6:00 p,m. (Monday through Fri- 
day}, with a one (1) hour meal period. ^ ^ 

B, EXTENDED COVERAGti 

For contracted coverage ot more than one shift, the PPM may be 
extendid in the ti^ne increments and V^;r the charges sho^a in the 
following schedule. The percentage is cornputed on the total 
nnontttiy maintenance rate. The hours shown include the Principal 
Period of Maintenance. 



Hours 
8 
16 
24 



S Days 

100% 
340% 
210% 



6 Days 

120% 
170% 
225% 



7 Days 
140% 
190% 
240% 



C. PPM SERVICE HOURS 

PPM service hours will be — 8:3Q nmto S;30 pU) Mnp rlgy 

«1rout?n — tnany. , exclading irtolidays, with one (I) hour 

meal period. 



If installdtior) is beyond 100 miles from an XDS service center, the 
owner agrees to pay transportation, lodging and subsistence for ail 
calls in excess of one (1) per week. 

O. OPTIONAL LOCAL MAINTENANCE 

The owner whose installation is located more than 100 miles from 
the nearest XDS service center may reduce the travel charges for 
which he is liable and diminish the response time by contracting for 
an XDS Field Engineering Representative to be located within 100 
miles of the inslaliaiion. The price for this relocation is: 

1. $1,000 per mofilh if XDS is maintaining only one (1) com- 
puter In the area. 

2.. $300 per month if XDS is maintaining two (2) computers In 
the area. 

3. No charge if XDS is maintaining three (3) or more computers 
In the area. 

XDS D shall, D shall not locate one or more service technicians 
within 100 mites of the }nstaitation. 

E. CHARGES 

(1) Basic monthly charge per Appendix A_ 



(2) ° Extended coverage 

(3) Optional local service 

Sub-Total 

Quantity Discount 



N /A 



N/A 



-3^44 J3Ql 
930. 40. 



Total Maintenance Charge 

253. 142. 40 



Agreed to this 



Monthly Maintenance Charge 

3,013, 60 

EMERGENCY S'ERVICE 

Calls outside the PPM service hours defined in Paragraph C will be 
provided for at the followfrjq rates: Monday through Satu)day, 

eKcept holidAVS, $^> UU ner man hour including 

iravel time; Sunday iind i-tolidays 35. 00 pg. 

hour including travel time. There is a two (2) hour minimum for ail 
services performed on an hourly basis. 

When requested. XDS will provide off 'Site stand by service outside 
of the Principa. Period of Maintenance at the rate of one (1) man 
hour for each four (4) hours of stand by. On site stand by to be 
charged on a per hour basis. 



. day of. 



19- 



Approved a. id Accepted 



Name of Owner 



Street Address 



^ity 



State 



Zip Code 



, day of . 



19. 



Xerox Di^ta Systems 

70t South Av;atJon Blvd., Ei Segundo, California 90245 



O By 

ERJC 



&lffliff!lff!ffTl1^1i Title 



By 



L-45Taie 



AGREEMENT CONDITIONS 



1. GENERAL 

Equipment not under XDS lease or maintenance contract Immedialeiy 
prior to the '^Jfcctivc oajc *jf this maintenance agreement shall be sub* 
icct to Inspection by XCS without charge. H the cauipment is not in 
yood operating condition, laoor and parts rcouircd lo ptace the equip* 
ment (n good operating conoition shaM be provided by XOS at the 
Owner's expense. 

DURATION OF AGREEMENT 

Addendum A is Included by Reference 

The Owner shall hjve the ngni to terminate trus Agreement at any time 
after the first anniversary ol the Commencement Date shown on its 
face, by written notice sent to and received by XOS at least three (3) 
months prior to the termination date selected by the Owner. 

XDS may terminate this Agreement, or cha\1ge the monthly mainie- 
nance or emergency service cfi;jrge on any or a!l of the items of ecjuip- 
menl covered by this Agreement ^t any tiine after the first anniversary 
of the Commenccmem Date, hy written notice tn the Owner three (3) 
months prior to the effective date of such termiralion or change. After 
receipt of notification of any such changes of maintenance charges, the 
Owner Shall have the rigtit to lerminatc this Agreement, such termi* 
nation to become cttectivc as the date of the proposed change in main- 
tenance Charges, provided that the Owner gives at least 30 days notice 
of such termination. 

3. MONTHLY CHARGES AND TERMS OF PAYMENT 

(a) The basic monthly charges for maintenance service shall begin 
on the Commencement Date shown on the lace of this Agree- 
ment. For the calendar month in which service starts the charges 
shalf be prorated to the end of the month and thereafter shall be 
invoiced for each calendar month on the lirst day of the month. 

(b) The Owner agrees to pay the monthly and hourly charges as set 
forth on the face of this Agreement and to pay an additional 
amount equal to any taxes, however designated, levied, or based 
on such monthly Charges or upon this Agreement, or any taxes 
or amounts in lieu thereof paid t?y xDS or payable by XDS in 
respect to the foptegoing, exclusive of taxes based upon XDS' net 
income. 

(c) Terms 30 days net from dale of Invoke. 

4. RESPONSIBILITIES OF XOS 

{a} XDS Shall provide maintenance (labor and parts) at the price 
agreed to and keep the equipment in good operating condition. 

(b) Preventive (scheduled) maintenance shall be performed at a time 
other than, the Owner's working hours so long as it is performed 
during or contiguous to the Principal Period of Maintenance. 
XDS Shall specify in writing the freOuenoy and duration of th« 
preventive maintenance required for the equipment listed on the 
order ar.d the Owner chall specify the schedule for the perform* 
ance of the preventive maintenance. This schedule may be modi- 
fled t>y mutual agreement. 

(c) Remedial ma/ntenance shall be performed after notification that 
the equipment is moperative. XDS shall provide the Owner with 
a designated poinr(s) of coniact and make arrangements to 
enable his maintenance representative to receive such notWica- 
tlon. ^ 

(d) XDS snail furnish a malfunctic^n Incident report to the tristalia* 
tlon upon compte'.ion ?f each maintenance call. The report shall 
Include, as a minimum, the following: 

O) Date and time notified. 

(2) Date and time of arrival. 

(3) Type and model numl>er(sj of machlnefsj. 

(4) Time swi^em made avaiiahle to XDS. 
(5> Time jpent for repair. 

(6) Description of malfunction. 

C7) Corrective action taker including parts used. 

(B) Additional charges, it applicat>.r> 

(e) Only new standard parts or parts oi CQual quality shati be used 
In affecting repairs. Parts which have been replaced snail become 
the property of XDS. 

(0 Maintenance service shall rnrtude the items of equipment neces- 
sary to the mamtenance of the machine being serviced. 

(9) XDS sponsored modifications to equipment which are made to 
rented equipment of the same type as being maintained under 
the terms of this contract snati be made with the consent of and 
without Charge to the Owner. 

5. HESPONSIBILITIES OF OWNER 

(a) The Owner snail prOvide adequate storage space for spare parts 
and adequate wurkirw3 space, including heat, light, ventilation, 
electric current and outlets for the use of XDS' maintenance 
personnel. These facilities snail be within a reasonaUe distancL** 
of the equipment ana snail t>e provided at no charge to XDS, 



(b) The Owner*s personnel sn; " not perform maintenance or at* 
tempt repairs to equipment >Kniie such equipment ts i>^der the 
purview of this contract unless agreed to by XDS. 

(c) The Owner shall provide XDS access to the eooioment to per* 
form maintenance services. II additional costs are incurred a'^ a 
result of the Owner's denial of access during the scnedulod 
periods for ai^ unreasonable period of time, the Owner sn^ii bear 
the cost of returning the equipment to good operating condi* 
tlon, 

S. MAINTENANCE 

fa) XDS agrees to make availat^le, upon request, maintenance per* 
Sonne for corrective maintenance. Additionally, if the setvicc is 
begun during the Princioal Period of Maintenance and the difti* 
culty is not corrected on the same day at the end of the PPM 
servicewill conttnue at no extra charge 

(b) The Principal Period of Maintenance or extensl**n thereof may 
be changed by the Ov/ner upon 30 doV^ writteii notic*:. 

(c) Corrective maintenance occasioned oy the negligence of the 
Owner, his employees or ropresentctives, or by the use of de- 
vices or special attachments no: provided by XOS or by any 
other mJsLfse or a&normal use, is not covered tjy the month'*' 
Charge. 

(d) There Shall be no additional maintenance charges lor lim^ spert 
by maintenance personnel alter arrival at the site awatting the 
arrival ol additional maintenance personnel and/or delivery ol 
parts, etc., after a service call has commenced. 

7. ALTERATIONS'aND ATTACHMENTS 

If the owner mai<es^lterallono or Instclls attachments to equipment 
covered by this Agreement, and if In the opinion of XDS the co^l of 
maintenance is iubstantially increased, the parties may mutually aJiu:>t 
the maintenance cl arge for the equipment or XDS may Immediately 
discontinue service for such equipment hereunder. 

/ «. MOVEMENT OF EQUIPMENT 

(a) (n the event that equipment toeing maintained ;rnder the terms 
and conditions of this Agreement is moved to inoth'^r location, 
XDS Shall continue to maintain the equipm^rnt at l*^'" new loca- 
tion unless such a movement should remove the equipment out- 
side the 48 contiguous states and the District of Columbia. 

(b) tn the latter Instance, the maintenance agreement shall be termi- 
nated without further Obligations being incurred by either XDS 
or the Owner. 

(c) The Owner shall give at feast 30 days written r, tfce of the 
move.Tient of equipment unless such move is required because 
of an emergency. 

(d) V/hen the Shipment is under The con;rol of XDS and damage it 
IrKurred which results in at normal costs for either labor or P^rts 
to restore tho equipment to good operating condition at the 
new site, such costs srsat) be borne by XDS. 

(e) When the shipment is under the control of the Ov.-nrr ind dam- 
age is incurred which results in abnormal costs for either labor 
or parts to restore the equipment *o good operating condition at 
the new site, such costs snail ocrne by the Owner. 

<0 Maintenance charges shall be suspended on me day the equip- 
rnent it dismantled rn »r-;ttfr'r*ion for shipment. Maintenance 
Charges snail be reinstated on the day installation and checkout 
procedure necessary to place tne sykicm ^n ^ood operating corv 
dition aie complete. 

(g) The Owner snail furnish transportation and such labor as may be 
necessary for packaging and placement of the equipment. Re-in* 
stalla^ion and checkout charges may be negotiated wttn XOS. 



f.UIABlUITV FOR INJURY OR OAMACE 

XDS Shall be liable for any injury to the Owner's personnel or Jan-i.^ge 
to the Owner's property arising from the use of the eauipment main- 
tained by XDS When such injury or damage is due to the fault or r.j'jh- 
g^ncfl of XDS. The Owner shall be iiaole for any in/ury to XDS person- 
rvel or damage to XDS property when such iniury or damage is c<:e to 
the fault or negligence of the Owner, 

to. SPECIFIC CONTRACT COMMITMENTS 

No representations or statements made by any representative of XDS 
Which are not state'! herein snail beb^ndmg. The provisions hereof con 
slitute the entire Agreement between the parties witn respect to itx 
equipment and its maintenance. The terms and conditions of th^s 
Agreement supersede those of aM .previous agreements between tna 
parties withiespecl to the equipment coveted by this Agreement. 



APPENDIX A 



EQUIPMENT LOCATION 



ADDRESS 



CITY 



STATE 



lilP CODE 



ITEM 



1 

2 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

16 
17 
18 
19 



MDDEL ND 



8310C 

8318 

8321 

8322 

8375 

7315 

7316 

7122 

7165 

7441 

7240 

7242 

7012 

7612 

7630 

7631 
,7231 
7232 
7235 



QTY. 



DESCRIPTION 



Sigma 6 CPU 

Floating Point Arithmetic Unit 

Interrupt Control Chassis 

Priority Interrupt, 2 Levels 

lOP Expansion Feature 

Magnetic Tape Controller & Drive 

Add-on Tape Transport 

Card Reader 

Card Punch 

Line Printer 

Disk Controller 

Dual Spindle Disk Drive 

Operators Console 

Timing Modules 

Communications Controller with 
8 Lines 

Eight Line Expansipn Unit 
RAD Controller 
6. 3 MB RAD Storage ^ 
Extended Width Feature 



UNIT CHARGE" 



1,792 
103 

30 
NC 

98 
286 
180 
127 
140 
292 
104 
281 

48 
NC 

47 

31 
73 
265 
16 



TOTAL 



1,792 
103 

30 
NC 

98 
286 
180 
\27 
140 
292 
104 
281 

48 
NC 

47 

62 

73 
265 
16 
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•Based on 8 hours, Mon. Throuih Fri. 



ADDENDUM A TO J-fAIXTEN'A^XE ACREE>:ivN'T 



Between XEROX' C0RP01^\TI0N and 



f 



WAYNE COUm COMMUXITY COLLEGE 



/ 



The subject lease is amended to delete Paragraph 2, DURATION OF AGREDIEM? ' 
and to add the following: 

"2, DURATION OF AGREEMENT 

This Agreement shall be non-cancellable during the term specified on 
the face of this Agreeinent, and shall continue on a nionth-to-iTiOnth 
basis until cancelled by either party to this Agreement. Written 
notice of intent to terminate this Agreement shall be provided at 
least three (3) months prior to the termination date selected. 

Xerox shall have the right during the specified term and thereafter 
to increase the monthly maintenance and emergency service charges on 
. any or all items of equipment covered herein at any time after the 
first twelve (12) months by x^rritten notice to the Ovmer at least three 
(3) months prior to the effective date of such change. Such increase, 
however, shall not exceed five (5) percent per annum of the total 
monthly rate charged for maintenance of the system." 



AGREED TO THIS 



ACCEPTED THIS 



day of 



19 



day of 



19 



Lessee 



Xerox Data Systems 

701 South Aviation Boulevard 

El Segundo, California 90245 



By. 



By . 



Title 



Title 



ERIC 
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TIME SALE AND SECURITY AGREEMENT 

XEROX CORPORATION, a New York corporation, acting through Its Xerox Data Systems 
division,, 701 South Aviation Boulevard, El Segundo, California 90245 (hereinafter called "SELLER") 
^'^^ 

(hereinafter called "BUYER") agree as follows: ' 

1. Sale and Purchase . SELLER hereby sells to BUYER, and BUYER hereby purchases from 
SELLER the several Items of equipment listed and described In Schedule A attached hereto and made 
a part hereof (the "Equipment"), upon the terms and conditions provided herein, and for the Time 
Sale Price specified with respect thereto on Schedule A, payable as provided in Section 3, but sub- 
ject to acceleration as provided In Section 9. 

2. Security Interest; Transfer ot' Title, BUYER hereby grants to SELLER a security interest 
in the Equipment and any and all replacements and substitutions thereof and repairs thereto, for the 
purpose of securing the payment of the balance of the Time Sale Price from time to time due here- 
under and all other liabilities of BUYER to SELLER arising under this Agreement- Title to each item 
of Equipment shall upon delivery of each such item at the location specified by BUYER pass to 
BUYER, 

3. Payment of Purchase Price , Subject fo the provisions of Secfion 9, the Time Sale Price 
with respect to each Item of Equipment will be paid by BUYER to SELLER in«,2£.^_cons3Cutive 
monthly Installments In the* amount set forth in Schedule A, such installments to be paid on the first ^ 
day of each month commencing on June/July 1973 

4. Delivery and Acceptance; Risk of Loss , Delivery of the Equipment shall be made at 
buyer's expense to such location in the United States as BUYER shall specify, shipment to be made 
by SELLER within six (6) months ^f^^^ receiving written notice to deliver from BUYER, 
possession of each Item of Equipment and the risk of loss thereof or damage thereto shall oass to 
BUYER upon his acceptance thereof. Such acceptance shall be deemed to occur upon delivery of 
the Equipment to the location specified. SELLER shall install the Equipment/ot the location specified 
in buyer's written notice, such Installation to be in the manner and to include documentation, 
standard software, and software support normally supplied to customers of SELLER without charge, 
SELLER shall not be liable for delays in delivery or failure to manufacture due to acts beyond its 

Q "^asonable control, including but not limited to acts of God, acts or omissions of civil or milirary 

L-4, ■ ■ 



authority, priorities, fire, strikes, floods, restrictions, riots, war, 'delays in transportation, car 
shortages, and inability due to causes beyond its control to obtain the necessary labor, materiols 
or manufacturing facilities. In the event of any such delay, the date for performance of this 
Agreement by SELLER shall be extended for a period equal to the period of Mme lost by reason of 
the delay, 

5. Taxes , BUYER acknowledges that it is not purchasing the Equipment for resale. All 
taxes of every description (including sales, use and personal property faxes) arising out of the 
transections contemplated hereby (other than taxes on the income of SELLER) shall be borne and ; 
paid for solely by BUYER, and BUYER shall pay or shall reimburse SELLER for Its payment of any 
applicable personal property tax with respect to the Equipment accrued after the date hereof. 

6. Financing Statement . At the time of execution of this Agreement, BUYER wi?S join 
with SELLER in executing and filing appropriate financing statements relating thereto in form 
satisfactory to SELLER. Further, promptly upon delivery and acceptance of each Item of Equipment 
as provided in Section 4, or upon any subsequent relocation of any Item of Equipment, BUYER will 
join with SELLER in executing and filing such further financing statements relating thereto In form 
satisfactory to SELLER and as SELLER may deem cpproprlatei 

7. InsurarKe. From the time at which the risk of loss or damagis to the Equipment passes 
to BUYER as provided in Section 4 hereof, BUYER shall p;ocure and mafhtain, with an Insurance 
carrier acceptable to SELLER, insurance ihereon against such risks and In such amounts as SELLER 

shall reasonably require. Each such policy of insurance shall be endorsed with a standard 

mortgagee or security certificate or certificates of the insurance carrier or carriers evidencing 
insurance coverage as herein required, 

8. Mutual Covenants and Acre*-^rrients . SELLER hereby covenants and agrees (I) that 't is 
now and upon delivery and acceptonce of any of the Equipments as provided In Secilon 4 hereof, it 
will be the owner of such Equipment, free and clear of any and all liens, encumbrances, claims, 
or security interests other than those to be created hereby, end other than any \\evi, encumbrance, 
claim or security interest on or against the Equipment heretofore or hereafter caused or ollowed to 
be caused by BUYER or any subsidiary or affiliated company of BUYER; (11) that it has now and wl!l 
then have the full right and power to sell the Equipment to BUYER upon the terms and conditions 
provided herein; and (ill) that so long as BUYER shall not be in default hereunder and subject to the 

^ nghts of any third party as a result of any lien, encumbrance, claim, or security interest on or 

ERLC 

gainst the Equipment caused or allowed to be caused by BUYER or any sub^sidlary or affiliated 
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company of BUYER, BUYER shall be.entitled fo the sole and exclusive possession and use of the 
Equipment purchased by and delivered to it hereunder. BUYER hereby covenants and b^rees (i) 
that it now hos and thai* upon delivery and acceptance of any of the Equipment as provided Jn 
Section 4 hereof it v^ill have the full right and power to buy the Equipment from SELLER upon 
the terms and conditions provided herein; (ii) that it will not use or deal wit^h the Equipment In a 
manner which is inconsistent with the terms of this Agreement, or any policy of jinsurance referred 
to In Section 7 hereof, or the applicable laws and regulations of governmental agencies; and (ii!) 
that it will not use the Equipment In any manner which results in unreasonable deterioration or 
depreciation i hereof, and that SELLER shall have the right to Inspect the Equipment at any 
reason6bIe time, wherever located. 

9, Acceleration; Prepayment, (a) Upon any acceleration of the maturity of its obligotions 
with respect to any item of Equipment pursuant to this Section 9 (the Acceleration Date), the BUYER 
shell pay to the SELLER an amount (the Acceleration Price) which shall be equal to (I) the portion of 
the Invoice Price of such item (as set forth In Schedule A hereto) which would remain unpaid on fhe 
Acceleration Date if such Invoice Price had been borrowed and partially repaid in Installments ?n the 
same amounts and payable on the same dates as the installments of the Time Sale Price heretofore paid 
by BUYER for such item and if each such installment payment had' been applied first to the payment 
of interest on such unpaid portion at a rate o f six (6) percent per annum and the remainder 

to the Invoice Price, and (ii) interest (computed nt six (6) p^rc^nt per annum rate from the 
date of the last preceding installment paid hereunder to the Acceleration Date) on the Invoice Price 
remaining unpaid as arrived at in (i), 

(b) BUYER shall give SELLER not less than fifteen (15) days written notice of any proposed 
resale or lease of any item of Equipment during the term of this Agreement, Such notice shall state 
the item or items of Equipment to be resold or leased and the date upon which sale or lease is to be 
effecHve, If the Equipment is to be resold or leased, BUYER shall pay to SELLER on or prior to such 
dote the Acceleration Price in respect of such Item of Equipment. 

(c) If at any time an event of default specified in Section 10 hereof shall have occurred and 
shall be continuing, SELLER shall have the right, upon written demand to BUYER specifying such 
event of default, to require BUYER to pay, within ten (10) days after the date of such demand, the 
Acceleration Price with respect to all of the Equipment then subfect hereto, 

(d) If any item of the Equipment shall be substantially destroyed or shall be damaged beyond 
repair, SELLER shall have the right, upon written demand to BUYER, to require BUYER to pay, 
within ten (10) days after the date of such demand, the Acceleration Price with respect to each item 
l^9^"U|pme^^^^ or damaged, less any proceeds of insurance theretofore received by SELLER. 



with respect to such Equipment 

(e) BUYER shall have the right, exercisable at any time during the term of this Agreement, 
upon written notice to SELLER specifying the items of Equipment affected, to fully satisfy its obli- 
gations hereunder with respect to any or all items of Equipment by the payment to SELLER, not (ess 
than trn (10) days nor more than thirty (30) days after the date of such written notice, the Acceler- 
ation . with respect to such items of Equipment, SELLER agrees, on request of BUYER, to 
confirm in writing to any proposed purchaser or lessee of any of the Equipment from BUYER that, on 
payment in full to SELLER of the Accelerated Purchase Price, the amount of which Accelernttd 
Purchase Price shall be specified in such notice, SELLER will release its security interest in the 
Equipment, ^ 

(f) SELLER shall release its security interest in any Item of Equipment when payment shall 

have been made with respect thereto as provided in this Section 9, and shall execute such documents 

furnished by BUYER as may be necessary to evidence such release. 
( f 

10. Events of Default; Remedies, BUYER shall be in default (a) if It shall fail to pay, cr 

cause to be paid, any installment payable under Section 3 hereof, or any f.um payable upon any 

acceleration under Section 9 hereof when the same is due, or (b) if it sha!l fail to perform an/ other 

term or condition of this Agreement, and such failure shall continue for Q period of fifteen (15) days 

after written notice thereof from SELLER to BUYER, or (c) If Federal bankruptcy. Insolvency, 

liquidation, recefvership or like.proceedings are initiated by cr on behalf of or against BUYER, or 

any of the Equipment shall be attached, seized or levied upcn, and such proceedings, attachment 

or levy shall not be vacated or fully stayed, within thirty (30) days after the institution or 

occurrence thereof, or (d) if any of the Equipment shall be sold, leased or encumbered by BUYER 

other than in accordance with the provisions of Section 9 (b) hereof. 

If an event of default shall.have occurred and be continuing, SELLER shall have the right 

to accelerate BUYER's obligations hereunder as provided in Section 9 (e) hereof, and in addition 

shall have ctW the rights (not inconsistent with the rights specifically provided herein) of a secured 

party under the Uniform Commercial Code; or SELLER may, at its option, and It is hereby empowered 

so to do, enter upon the premises where the Equipment may be and take possession thereof, or remove, 

sell and dispose of the Equipment and from the proceeds of sale retain all cosfs and charges incurred by 

SELLER in the taking or sale of the Equipment including any reasonable attorney's fees thereby 

Incurred; also SELLER may take all sums due it under the terms of this Agreement including reasonable 

attorney's fees; and any sur^Dlus of such proceeds reiTiainIng shall be paid to BUYER. The foregoing 

Q "fithout limitation to or waiver of any other rights or remedies of SELLER according to law. It is 



furfher agreed that upon any sale of the Equipment according to law, or under the power herein 
given, that SELLER may bid on the said sale, or make a purchase of the Equipment or any part 
thereof. 

n. Waivers. A waiver by SELLER of a default under this Agreement shall not operate as 
a waiver of any other default which may thereafter occur. 

12. Location of Equipment . Follov/ing delivery and acceptance thereof as provided in^ 
Section 4, and so long as the Equipment is subject to a security interest of SELLER, the Equipment 
will be kept at the location specified in BUYER'S written notice or at such other location as may 
hereafter be agreed upon by SELLER and BUYER; during such period BUYER will promptly noij'y 
SELLER of any change in the location of the Equipment, and wll! not remove the Equipment from 
the aforesaid location, without the prior written consent of SELLER which consent shall not be 
unreasonable withheld or delayed. 

13> Warranty ^ SELLER warrants that the Equipment Is merchantable and that it will replace 
or repair any components of Equipment manufactured by SELLER which are defective by reason 
of material or workmanship that the BUYER returns to SELLER within one (1) year from acceptance 
of the Equipment. This warranty does not extend to program products, nor to expendable items 
such as pilot lamps and fuses, nor to components that have suffered mechanical wear, such as 
vacuum motors and punch die blocks, nor to products altered or repaired by personnel other than 
those employed by SELLER, or trained and certified by SELLER. Shipment of defective parts to 
SELLER will be paid by BUYER. Return shipment, to the BUYER, of repaired or replaced parts 
will be paid by SELLER. Operation or storage of the Equipment in on environment other than that 
selected by SELLER or recommended by SELLER'S published specification will invalidate this warranty. 
There are no other warranties, expressed or implied. In no event shall SELLER be liable for inci- 
dental or consequenticJ damages* 

14t Patent Indemnity. SELLER agrees to defend BUYER in any suit brought against it alleging 
that any item of the Equipment sold hereunder uncombined with equipment other than that manu- 
factured by SELLER, directly infringes United States Letters Patent owned by others, provided SELLER 
IS promptly notified, given assistance required, and permitted to direct the defense. Further, SELLER 
will pay any judgment based on such infringement, rendered in such suit by final (udgment of a court 
of last resort but shall have no liability for statements or costs incurred without its consent. If BUYER'S 
^--^ of any item of Equipment is enioined, or in the event that SELLER desires to minimize Us liabilities 

^BUnder, SELLER will, at its option, either substitute 
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other equally suitable items of the Equipment^ modify such items so that they na longer infringe, 
obtain for BUYER the right to continue their use, or take them back returning the price less a 
reasonable amount for use, damage and obsolescence* The foregoing states the entire liability of 
SELLER for patent infringement No indemnity shall apply to Items of the Equipment made or 
modified to BUYER'S own specifications or design, 

15. Notices, AM notices or other communications required or permitted to be given pursuant 
to this Agreement shall be in writing and shall be valid and sufficient if delivered by hand or dispatched 
by registered or certified airmail, postage prepaid, addressed as follows: 

Xerox Data Systems 

701 South Aviation Boulevard 

El Segundo, California 90245 

Attention: Vice President-Finance 
or to such other address as either parSy shall notify the other in writing. Given notices dispatched by 
registered or certified oirmGi! shall be deemed to, have been given three days offer such notice is 
deposited in any post office. 

16* Governing Law; Severability , This Agreement shall be construed in accordance with and 
governed by the internal laws of the Stat6 of California. Any provision of this Agreement which may be 
prohibited by low shall be ineffective to the extent of such prohibition without invalidating the remaining 
provisions of this Agreement, 

17* Equipment Ma r kings. SELLER may mark the Equipment to conspicuously show that it has a 
security interest therein and BUYER shall place no conflicting marks or indicia on the Equipment or 
suffer seller's marks to be removed or defaced without the written consent of SELLER or until payment 
In full shall have been mode and BUYER shall have fulfilled all of its obligations hereunder. 

IN WITNESS WHEREOF, the parties hereto have executed this Agreement as of 
- day of..,,,,^ , 1973 

XEROX CORPORATION 
XEROX DATA SYSTEMS 

By By 

Typed Nome ' Typed Nome 
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VIII. MEMORY EXPANSION OPTIONS 



Core Size 
In Words 



Model 



Gross 
Purchase 



Educational Net Expansion 

Discount ■ Purchase Charge ' 



From 
To 



64K 

80K 



8310C 
8310D 



21,000 



4,200 



16,800 2,600 



From 
To 



80K 
96K 



8310D 
8310E 



21,000 



4,200 



16,800 2,600 



From 
To 



96K 
112K 



8310E 
8310F 



21,000 



4, 200 



16,800 2,600 



From 
To 



112K 
128K 



8310F 
8310G 



21,000 



4,200 



16,800 2,600 



Note: Expansion Charges are addilive, 

i 
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APPENDIX M 



(Intentionally Omitted) 



